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M. PASTEUE. 
In front of the Pasteur Institute, in Paris, is a bronze 
statue of a French shepherd boy engaged in a death 
struggle with a mad dog which had been worrying his 
sheep. With his bare hands, and with no weapon save 
his wooden sabot, the boy killed the dog, but was hor- 
ribly bitten in the fight, and this statue represents an 
actual struggle which took place in October, 1885. The 
event igave the now famous French savant his first 
prominent opportunity of experimenting with hisanti- 
rabic treatment upon a human being. The treatment 
was successful, and from that time to this many thou- 
sands of persons who have been bitten by rabid ani- 
mals, of all countries and all stations in life, have been 
visitors to Pasteur's laboratory, to receive such treat- 
ment as would insure them, so far as human science 
could do so, against a horrible death. The French 
nation raised a monument to the discoverer of this 
anti-rabic treatment in the shape of the " Pasteur In- 
stitute," and there are now many similar institutions 
in various parts of the world, including one in New 
York City. Pasteur coninienced his researches on 
rabies and hydrophobia in 1880, when little was known 
of the disease except that the virus was contained in 
the dog's saliva. He first proved by experiment that 
the disease was one localized in the nerve centers, find- 
ing that a portion of the matter of the spinal column 



of a rabid dog, when injected into a healthy one, causes 
rabies much more certainly and rapidly than does the 
injection of the saliva. This also explains the varying 
times of attack of the disease after a bite, the virus 
having to travel up the spinal cord before the symp- 
toms can manifest themselves. The next problem was 
to weaken the virus, which proved a difficult and some- 
what complicated task, as previous attempts to culti- 
vate the special microbe of rabies outside the animal 
body had failed. But Pasteur's perseverance and 
method overcame the difficulty, and he succeeded in so 
far weakening the poison that in his hands it lost its 
virulent effects, while yet remaining potent enough to 
act as a preventive, so that dogs inoculated with this 
weakened virus might be bitten with impunity by 
mad dogs. 

The Pasteur treatment has been virulently attacked 
because it has not always been successful ; but this is 
something which has never been claimed for vaccina- 
tion for any form of disease. It is estimated that from 
fifteen to twenty persons out of every hundred bitten 
by mad dogs or cats develop hydrophobia, but in 3,164 
persons treated at the Pasteur Institute to January, 
1887, there was a mortality of only 1'4 per cent, while 
in 1887 the mortality was reduced to 1'3 per cent, and 
in 1888 to 1'16 'per cent. As touching this point. Sir 
Henry Roscoe says : " Pasteur's treatment is really a 



race between a strong and an attenuated virus. In 
cases in which the bite occurs near a nerve center, the 
fatal malady may outstrip the treatment in the race 
between life and death. If the weakened virus can act 
in time.'it means life; if the strong virus acts first, pre- 
vention comes too late, and it means death. So that 
the treatment is not doubtful in all cases, but only in 
those which are under well known unfavorable con- 
ditions." 

But it is not alone for his successful treatment and 
prevention of hydrophobia that M. Pasteur is entitled 
to a high place among the scientists and benefactors 
of the age. In 1857 he inaugurated researches on the 
action of the mould in the changes it effects on tar- 
taric acid and the process of fermentation, which 
pointed the way to scientific improvements in brewing 
and wine making of the greatest value, and were said to 
be the stepping stones of the present science of bacteri- 
ology. He proved tliat the changes occurring in each 
of the various processes of fermentation are due to the 
presence and growth of a minute organism, that every 
peculiar fermentative change is accompanied by the 
presence of a special ferment, and this he proved by 
the most careful experimental inquiry, joined with the 
artificial cultivation of these organisms. In a visit to 
a lar^e London brewery, in 1871, he explained by the 
use of a microscope the cause of a serious state of 
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things existing by which frequently as much as twenty 
per cent of the product was returned as unsalable, be- 
cause the yeast had contained foreign or unhealthy or- 
ganisms, and, largely from his suggestions, brewing has 
since become a series of precise and definite operations, 
capable of control at every point. Much in the same 
line were the investigations of Pasteur touching wine 
and its diseases, to the great advantage of the trade of 
France and other wine-producing countries. 

Next in order of time came the investigations of 
Pasteur in relation to a plague which broke out 
among the silk worms in the South of France, on ac- 
count of which the production of silk in that country 
had almost ceased in 1865. Pasteur plainly pointed 
out the cause of the trouble, and the means necessary 
for the alleviation of its effects and ultimate extermina- 
tion, the latter, however, being an end which has not yet 
been reached. Other prominent examples of Pasteur's 
activity in a similar line, at once dependent on the 
character of microbes and their propagation, had 
reference to the chicken cholera in France, which he 
succeeded in practically annihilating, and another dis- 
ease particularly fatal to cattle and sometimes to man, 
called splenic fever or wool sorters' disease. The latter 
plague had been fatal to millions of cattle, but since 
the adoption of Pasteur's method of inoculation for its 
prevention, it has now almost disappeared, and the 
agricultural insurance societies will not insure cattle 
unless they have been thus inoculated. 

In a summary of the life work of Pasteur, delivered 
at Birmingham, England, in October of last year. Sir 
Henry E. Roscoe describes him as "a man devoted 
heart and soul to the investigation of nature, a type of 
tlie ideal man of science — whose example may stimu- 
late even the feeblest to walk in his footsteps, if only 
for a sliort distance, whose life is a consistent endeavor 
to seek after truth, whose watchwords are simplicity, 
faithfulness, and industry, and whose sole ambition is 
to succeed in widening the pathway of knowledge, so 
that following generations of wayfarers may find their 
journeys lightened and their dangers lessened.'' 



The Accident to the City of Paris. 

The inquiry instituted by the London board of trade 
into the cause of the accident to the Inman line 
steamer City of Paris has been concluded, and, accord- 
ing to the verdict : 

"The primary cause of the casualty was the extra- 
ordinary wearing down of the ring in the bracket sup- 
porting the extreme end of the propeller shaft, whereby 
the end dropped from its proper position about seven 
inches, thus producing a bending effect on the shaft at 
its forward support coexistent with each revolution of 
the engine. This probably produced a rupture of the 
external surfaces, gradually extending inward, and 
finally a total fracture. The cause of the water finding 
its way into the engine room and other compartments 
was that a large portion of the low pressure cylinder 
fell or was driven against the condenser, tearing it 
away and thereby opening a large communication with 
the sea, through which the water rushed in such 
volume that before any of the inlets could be closed 
they became covered with water and out of reach. 
The water passed into the dynamo room and port en- 
gine room through the bulkheads which were broken 
by the ruptured machinery, and into the two compart- 
ments by the injury to the valve box in the engine 
room." 

The court suggested, as points worthy the consider- 
ation of naval architects and marine engineers, but not 
as intended in any way as an adverse comment upon 
the vessel, the invention of a governor to control 
marine engines in the case of similar breakdowns, the 
desirability of isolating each water-tight compartment 
as far as possible, and the improvement of the supports 
of the outboard bearings of long propeller shafts. 



The Importance of a Good Specification. 

The necessity of having an invention well described 
and every novel feature of the invention defined in 
both the drawings and specification preparatory to 
filing] in the Patent Office was well set forth by the 
late Judge Grier, one of the more distinguished of the 
patent law judges of the Supreme Court of the United 
States, when he said, " There are few things more diffi- 
cult, even for well educated and practical lawyers, than 
to describe a new invention clearly, and point out the 
principle which distinguishes the subject of it from all 
things known before. As inventors are rarely experts, 
either in philology or law, it has long been established 
as a rule that their writings are to be scanned with a 
good degree of charity. But it is easy to abuse this 
liberality to the purposes of fraud." 
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A BEET sugar manufactory, with a capacity of 400 
tons a day, is said to be almost completed at Grand 
Island, Neb. The beet has sixteen per cent of sugar, 
and farmers realize $60 per acre at $4 per ton for the 
root. The diffusion process of extracting the saccha- 
rine principle is used. In a fourteen-battery circuit it 
is claimed that the remarkable result of 99 '8 per cent 
of the sugar can be extracted. 
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FIBE CSACEEBS. 

The stock of fire crackers in this country at the 
present time is said to be from twenty-five to thirty 
per cent less than is usual at this season. This short- 
age is due in part to labor strikes in China, where all 
the small crackers and most of the large or cannon 
crackers are made, and also to the imposition by the 
Chinese government of the lekin, or tax, both of which 
have acted as a check upon manufacturers. Strikes 
are of frequent occurrence in China, and laborers are 
thoroughly organized, having what are here called 
unions and guilds. Strikes are sometimes attended 
with loss of property as well as of life. 

The annual receipts of fire crackers in this country 
are from eight hundred thousand to one million boxes, 
and orders for these goods have to be sent forward one 
year in advance. The Chinese manufacturing year 
begins June 1, and this is about the date when 
American merchants send forward their orders for 
next year's supply. The usual voyage from New 
York to Hong Koug is 120 days, so that there are 
only left, after a passage to China and return, 125 
days of the year. The ship Wandering Jew arrived 
in New York on April 29 with 135,000 boxes of 
fire crackers on board, and she is the last ship which 
can arrive before the Fourth of July, the Great Ad- 
miral, now on the way, not being due until August 1. 

It is, therefore, positively known that there will be 
a short supply of fire crackers, and this has had the 
effect of advancing the price from 80c. a box, which 
was paid last year, to $1,25 per box. 

Crackers are made principally in Canton and in the 
country surrounding that city. A cannon cracker fac- 
tory in the suburbs of Canton is described by an eye 
witness as follows : 

The building is of sun-dried brick, with a tiled roof 
twelve feet from the ground, and this space is divided 
into an upper and lower apartment, each with the ceiling 
about six feet high. The interior of the building when 
visited was strewn with pieces of paper, while vessels 
containing powder were standing round, the contents 
of which seemed to be in imminent danger of being 
exploded, and men, women and children were actively 
engaged in the manufacture of the goods. 

The paper needed for the cracker is cut to the re- 
quired length and then weighed to see that the quan- 
tity for each cracker is exactly the same. The in- 
struBient used in weighing is of the rudest deseripiion, 
ing*"™ "?..'.".?'.?!"'. "".IT.'.'. 8, 'being a stick about two and one half feet long, sus- 
..".a^" 'ifseT, yres , pended from the ceiling by a string, which is attached 
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to the center of the stick, and a stone is placed as a 
weight on one end and the articles to be weighed on 
the other. The paper is rolled into cylindrical form 
by means of a flat piece of wood held in the hands, 
and then one end is creased with a pair of pinchers 
and a string tied into the crease as a temporary means 
of preventing the powder from running out when the 
cylinders are placed in a perpendicular position to be 
loaded. The last named process is as follows : 

The cylinders are bunched together like cigars turned 
on end, and then pinched with an awl, and into the 
aperture thus made the powder is poured from a tin 
can. Then the stem of the cracker is inserted, which 
consists of a piece of thin, tough paper, with just suffi- 
cient powder twisted up in it to make it burn quickly. 
A piece of paper is temporarily pasted over the end 
containing the stem for the purpose of preventing the 
powder from running out, as the crackers are now 
placed on that end. 

The string placed temporarily around the pinched 
end is now removed and clay tamping is hammered 
into the aperture and then the paper is removed from 
the stem end and the clay tamping is applied there, 
which prevents any powder from sifting out. 

The cracker is now ready for the thin piece of red 
paper which goes around the outside and completes it. 
The stems are then very neatly braided together, which 
forms the craekersintopacks, and these are each wrap- 
ped in thin paper and ornamented with a red label 
with pictures of dragons upon it. Red is the festive 
color of China, and as fire crackers are used principally 
on festal occasions, that color is rigidly adhered to in 
the manufacture of these goods. The packs are placed 
in boxes and in the proportion of forty packs to the 
box. There is a regular division of labor in the cracker 
factory, each person having his or her special work to 
do, and in this they become very expert. 

The above is a description of cannon cracker manu- 
facture, but the same will apply to the small crackers. 
The latter, however, are generally made in the rural 
districts, and are brought down the river to Canton in 
junks. 

There is a large home consumption of fire crackers, 
and the Chinese think that their explosion will ward 
off evil spirits. They are fired off on numerous occa- 
sions, but particularly on the Chinese new year, which 
is a variable date regulated by the changes in the 
moon. Foreigners residing at Canton have what they 
call the Canton salute, which consists in the firing off 
at one time of six boxes of small crackers and two or 
three boxes of cannon crackers, and this is given on 
the departure of some one of their number for home. 

Of the million boxes of crackers sent each year to 
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this country, a number are reshipped to South Amer- 
ica, where they are used on social occasions as well as 
at |)ublic fetes. They are used in the south at Christ- 
iiiiis time, and also in Canada on May 24, which is 
Qiii-fii Victoria's birthday. Cannon crackers are made 
ill this country, but the small ones cannot be produced 
hf re at anything: like the price they can be furnished 
by the Oliinese. Their product is carried half way 
round the world, pays duty, and is then sold for 85 
cents a box. In the McKinley tariff bill now before 
Congress, the duty on fire crackers is placed at 8 cents 
a pound, which will make the tax 63 cents as against 
38 cents a box, which is the rate paid now. If this 
provision of the new tariff bill is adopted, it will prob- 
ably have the effect of stimulating the manufacture of 
cannon crackers in this country. 

Fire crackers are of very ancient origin. Dr. Wil- 
liams in his exhaustive work on China, entitled "The 
Middle Kingdom," says : " No evidence exists of the 
use of gunpowder as an agent of warfare until the 
middle of the twelfth century, nor did a knowledge of 
its propulsive effects come to the Chinese until the 
reign of Yunglop in the fifteenth century — a thousand 
years after its first employment in fire crackers." 



SPEED TBIAL OF THE CBTTISEB FHIIAOELFHIA. 

The new cruiser Philadelphia, built for the govern- 
ment by Messrs. Cramp & Sons, at Philadelphia, has 
been so far completed as to be able to make her four 
hours' trial under steam, as required by the contract. 
By the terms of the latter the vessel was to be capable 
of making a mean speed of 19 knots per hour during a 
four hours' run at sea. If she made less, then the con- 
tractors were to forfeit $50,000 for each quarter knot 
below the standard. If she exceeded 19 knots, the con- 
tractors were to receive a premium of $50,000 for each 
quarter knot in excess of the standard. 

The trial took place on the 25th of June, off the 
southeasterly end of Long Island, a measured course 
of forty miles having been marked out for the purpose. 
The conditions of sea, wind, and tide were as favorable 
as could be asked. According to all the accounts so 
far given, the trial was a complete success. It is 
believed the ship made an avergae of 19}^ knots per 
hour, and earned a premium of $100,000 for her builders. 

The Philadelphia is an unarmored cruiser of 4,324 
tons. There are seven other ships of about the same 
size, but they are not all yet completed. It is not 
claimed that any of these vessels is able to fight a 
modern armored ship. The object in building these 
cruisers' is to provide a fleet of fast vessels having speed 
enough to keep out of the way of ironclads and over- 
haul merchant vessels. 

The contract price of the Philadelphia was $1,350,000 
She was built from English designs, obtained by the 
Navy department several years ago, and though she is 
a good vessel, can hardly be said to represent the latest 
and best type of cruisers. Her construction was au- 
thorized and bids opened in 1887. It has taken not 
quite three years to build and put her on trial. 

A full page engraving showing a portrait of the 
Philadelphia, and various details representing the 
mode of her construction, was given in the Scientific 
American of August 10, 1889. 

♦ « • » ♦ 

Hour Diphtheria Is Spread by Corpses. 

Dr. Baker, the secretary of the Michigan State Board 
of Health, has issued a circular stating that in March 
two corpses, those of a woman and child of the same 
family, dead of throat disease, certified by the attend- 
ing physician not to be " dangerous to the public 
health," were conveyed from Montmorency County to 
Lapeer County, Michigan, where in just a week from 
the day the colHns were opened and the remains viewed 
a person who was thus exposed came down with diph- 
theria. Many others, says Dr. Baker, would probably 
have been exposed except for the action of the local 
health officer, Dr. C. A. Wisner, who, suspecting that 
the cause of the deaths was diphtheria, warned the 
neighbors and forbade the opening of the coffins at the 
funeral. He promptly isolated the first person that was 
attacked, and no epidemic resulted. This, Dr. Baker 
adds, is quite different from the result of a similar oc- 
currence at Zanesville, Ohio, last spring, where many 
deaths resulted from exposure to a corpse brought from 
Chicago. It shows the importance of notice to the 
local health officer of the arrival of a corpse, so that he 
may take every precaution that may be necessary. — 
If. Y. Medical Journal. 



Biblical units have the following equivalents : A 
shekel of gold was $8. A firkin was seven pints. A 
talent of gold was $13,809. A talent of silver was 
$538.30. Ezekiel's reed was nearly 11 feet. A cubit was 
nearly 22 inches. A bin was 1 gallon and 2 pints. A 
mite was less than a quarter of a glass. A shekel of 
silver was about 50 cents. A piece of silver, or a penny, 
was 13 cents. A Sabbath day's journey was about 
an English mile. An ephah, or bath, contains 7 gal- 
Ions and 5 pints. A day's journey was about 23 1-5 
miles. A hand's breadth is equal to 3% inches. A 
finger's breadth is equal to 1 inch. A farthing was 7 
cents. 



Anta. 

To the Editor of the Scientific American : 

An India rubber tree was placed on the lawn of a 
house which has been inhabited several years. Till 
the tree was planted there no ants had been seen either 
inside or outside the house. Soon after locating the 
plant referred to, millions of ants appeared, and they 
have increased so rapidly that they have now become 
a formidable nuisance. No expense or trouble has 
been spared to get rid of these pests, the nuisance in- 
creasing rather than diminishing. The lawn has been 
resodded, but still swarms of ants infest the premises. 
Can any of your numerous readers give me a remedy 
against this plague, and some information respecting 
the apparent partiality of these prolific insects for the 
India rubber plant ? None of the adjacent lawns has 
been invaded, the ants confining themselves to the 
places on and near where the plant was placed. 

C. T. 

ANSWKR BY PROF. C. V. RILEY. 

It is difficult to answer intelligently Mr. Trench's 
communication in the absence of further particulars, 
and more especially as no specimens of the ant were 
forwarded for identification. If the aut is the com- 
mon house ant {Monoinorinus pharaonis), it is safe to 
say that there is no connection between the India rub- 
ber tree and the prevalence of the insect in and about 
the house, except perhaps that a colony of the ants 
was between the roots of the tree when this was trans- 
planted, and that the ants thus became colonized in the 
vicinity of the house. If the ants belong to some other 
species, and if it be correct that they were not present 
before the planting of the tree, the ants are, in all 
probability, attracted by plant lice or scale insects 
which infest the tree. In this case the nuisance could 
be easily abated by killing the plant lice, which is best 
done by spraying with diluted kerosene emulsion or 
strong soap suds. The destruction of the house ants, 
if these have once fairly established themselves in a 
particular locality, is much more difficult, and I can- 
not do better than to quote here a passage from a re- 
cent paper by myself on household pests, originally 
published in " Good Housekeeping," May 25, 18S9, and 
reprinted in " Insect Life," vol. ii, No. 4, October, 1889, 
pp. 106-108: 

THE LITTLE RED ANT. 

(Monomorium, pharaonis L.) 

The " red ant," as this insect is almost universally 
called, is another of the household pests which we 
owe to the older civilization of Europe, and, like other 
domestic pests, it has become almost cosmopolitan. 
It has been generally considered of North American 
origin and as one of the few American species which has 
become widespread in Europe. It is often confounded 
in the literature of the subject with Myrmica molesta 
Say, which is, however, a synonym. In the larger 
cities of Europe it is as much of a pest to-day as it is 
in this country. It probably received the scientific 
name of "Pharoah's ant "on account of a defective 
knowledge of Scripture on the part of its describer, 
who doubtless imagined that ants formed one of the 
plagues of Egypt in the time of Pharaoh, whereas the 
only entomological plagues mentioned were lice, flies, 
and locusts. 

Ordinarily in households this insect is not a nuisance 
from the actual loss which it causes by consuming 
food products, but from its inordinate faculty of get- 
ting into things. It is attracted by almost everything 
in the house, from sugar to shoe polish, and from bath 
sponges to dead cockroaches. It seems to breed with 
enormous fecundity, and the incidental killing off of a 
thousand or so has little effect upon the apparent num- 
ber. A house badly infested with these creatures is 
almost uninhabitable. They form their nests in almost 
any secluded spot, between the walls or under the 
floors or behind the base boards, or among the trash 
in some old box or trunk, or in the lawn or garden walk 
just outside the door. In each of these nests several 
females will be found, each laying her hundreds of eggs 
and attended by a retinue of workers caring for the 
larvsB and starting out from dawn till dark on forag- 
ing exi)editions in long single files like Indians on the 
war path. 

Our first recommendation is to find the point from 
which they all come. They may have built the nest in 
some accessible spot, in which case a little kerosene 
will end a large part, if not all, of the trouble. If the 
nest is in the wall or under the floor, and taking up a 
board will not bring it within reach, find the nearest 
accessible point and devote your energies to killing the 
ants off as they appear. Where the nests are outside 
nothing is easier than to find them and to destroy the 
inhabitants with kerosene or bisulphide of carbon. 
The nests are almost always in the immediate vicinity 
of the house. The ants are peculiarly susceptible to 
the action of pyrethrum in any form, be it Persian or 
Dalmatian powder or buhach, and a free and persist- 
ent use of this powder will accomplish much. 

A great number of remedies have been proposed 

in the household columns of various journals, but 

nearly all depend upon the use of a mixture of some 

sort for trapping the ants, and at the best are slow 

'and tedipu? means of warfare. The best of these with 



which I have had any experience consists in placing 
small bits of sponge moistened with sweetened water 
in the spots where the ants most do congregate, col- 
lecting the sponges once a day or so, soaking them in 
hot water and then replacing them. Small bits of 
bread and poisoned molasses or small vessels of lard in 
which a few drops of oxalic acid have been put have also 
been recommended, as well as the free use of borax, so 
often advised for roaches. The people of the Southern 
States suffer more from these pests than we do at the 
North, and a Floridian of experience (Mr. C. G. Cone, 
of Crescent City) recommends a mixture of borax and 
sugar, well mixed with boiling water, and left here 
and there on bits of broken crockery. If any one tries 
this, I should be glad to know the result. A much 
larger black or brownish a,nt (Camponotus herauleanus 
var. pennsylvanicus) often builds its nests in door- 
yards so close to the houses that it becomes a great 
nuisance, overrunning the rooms, and even getting into 
the clothes, so as to be a personal discomfort. A case 
was brought to my notice two years ago in Washing- 
ton, where a fine old homestead was on the point of 
being sold on account of the annoyance caused by these 
ants. An investigation showed one enormous nest sev- 
eral feet in diameter in the back yard, and several 
colonies here and there in other parts of the premises. 
The large colony was completely destroyed by the 
use of bisulphide of carbon. A teaspoonf ul was poured 
down each of a number of openings, and a damp 
blanket was thrown over them for a few minutes. 
Then the blanket being removed, the bisulphide was 
exploded at the mouth of each hole by means of a 
light at the end of a pole. The slight explosions drove 
the poisonous fumes down through the underground 
tunnels, killing off the ants in enormous numbers. The 
main source of the trouble being thus destroyed, the 
nuisance was greatly lessened, and all talk of selling 
the old place has ceased. 
Washington, D. C, June 19, 1890. 



Electrical Exhibit at the Brooiilyn Institute. 

The first annual exhibit of the electrical departruent 
of the Brooklyn Institute occurred on the evening of 
June 31. There were about twenty exhibitors, some of 
whom had a number of exhibits, so that the hall was 
fairly well filled with electrical machinery and appli- 
ances. 

The Edison Electric Lighting Co., of Brooklyn, ex- 
hibited a miniature electric lighting plant, showing 
the three-wire system complete in full operation. 
Samples of conduits, connections, and other details of 
the Edison system were also to be seen. 

The Perret electric motor was shown in several 
forms. The Excelsior Electric Light Co., of New York 
(works in Brooklyn), exhibited a 3 horse arc light mo- 
tor running a 50 incandescent light dynamo and a 1 H. 
P. motor. This exhibit illustrated the conversion of a 
high tension current to a low tension, by the use of a 
motor and a secondary dynamo. The arc light motor 
is provided with a very efficient governor, which main- 
tained a uniform speed throughout the evening. 

Mr. James Jones, Jr., of the firm of Pearce & Jones, 
N Y., exhibited apparatus used in the fire alarm sys- 
tem. This apparatus clearly illustrated the working 
of this system. 

Dr. J. F. Watts showed an improved battery baseci 
on the invention of Smee. This new battery is very 
constant, cleanly and easily managed. 

Mr. J. P. Wintringham exhibited apparatus for use 
in static electricity. 

Professor >V. C. Peckham had a very interesting ex- 
hibit showing the action of a magnet on an electric 
current. A tinsel cord carrying a current was made to 
wind itself around a permanent bar magnet, first in 
one direction and then in the other, by changing the 
direction of the current. A novel and original expe- 
riment shown by Professor Peckham consisted in a 
suspended disk bearing a series of small bar magnets 
which were made to revolve around a conductor car- 
rying a heavy current. 

Professor P. H. Vanderweyde exhibited and ex- 
plained several instruments from the large collection 
recently presented by him to the Institute. 

Mr. J. H. Sharpe showed electric gas lighting appa- 
ratus in full operation, also a meter gauge for measur- 
ing resistances. 

Mr. George M. Hopkins exhibited two forms of 
electrical gyroscope and two forms of Hughes induc- 
tion balance. 

This brief mention does not exhaust the list of inter- 
esting apparatus shown on this occasion. The exhibi- 
tion was very successful, and creditable to those hav- 
ing the matter in charge. 



The State Land Commissioners of New York have 
granted the applications of the parties interested for 
river tunnels, namely, the Hudson River Tunnel Rail- 
way Company, now in process of construction, for 
right of way in New York, and the Long Island Rail- 
road Company for right of way in New York for a tun- 
nel to extend under the East River. The coniiiiis- 
sioners will now appraise the value of the right of way 
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AN IMPROVED WAGON BRAKE, 
The brake shown in the illustration does not operate 
upon the wheel tires, and is designed to effectually 
stop a vehicle in the middle of the steepest hill. It has 
been patented by Mr. Nathan A. Wheeler, of Alpowa, 
Washington. Suspended beneath the wagou body is a 
friction disk of inetal, fixed to an axle which turns in 
stirrups pivotally attached at their upper ends to 
cranks projecting from a transverse shaft, which turns 
ill boxes supported by main longitudinal girders, one 
of the small figures being an inverted plan view, show- 
ing the manner in which the friction disk is suspended 
from the wagon body. The stirrups may be attached 
to the cranks at different points, thus changing the 
length of the connection between the friction disk and 
the transverse shaft. The disk and its axle are braced 
by a bar extending forward to a connection with the 
lower side of the front axle, but such connection does 
not interfere with the vertical movement of the disk, 
which is raised and lowered by a connecting rod and 
brake lever. The connecting rod is pivotally attached 
at its rear end to a projecting crank of the transverse 
shaft, and at its forward end to a crank of the brake 
lever, which at one end is bent up at the side of the 
wagon body to be easily reached by the foot of the 
driver, a spring on the brake lever normally holding 
the disk out of contact with the ground. Attached to 
the disk axle is a chain connected to a rearwardly ex 
tending brake rod, the brake shoe of which is suspend- 
ed by rods pivotally attached to the rear axle, a spring 
normally holding this brake shoe in elevated position. 
As the driver moves the brake lever forward and down- 
ward, pressing his foot down upon the treadle, the 
friction disk strikes the ground, and the motion of its 
axle winds the chain to pull the rear brake rod forward, 
and cause its shoe to swing downwardly to the ground, 
where it will act as a drag. By increasing the pressure, 
the friction disk is forced more firmly upon the ground, 
when the rear brake shoe may be brought forward suf- 
ficiently to lift the rear wheels of the wagon. In one 



structed by the hammer. This absolutely prevents 
the danger of the barrel opening when the revolver is 
discharged, an improvement heretofore deemed un- 
available in automatic shell-ejecting revolvers. 

In Fig. 2 the safety attachment used in the double 
action revolver is also found. There is also attached a 
safety device to the trigger, so that the weapon cannot 
be discharged except when held in the hand in the 
usual manner. By means of this improvement the re- 
volver can be kept loaded with safety, and will not be 
discharged either by being dropped or while carried in 
the pocket. These goods are manufactured by the 
John P. Lovell Arms Company, Boston, Mass., who 
will gladly furnish additional particulars to those in- 
terested. 




AN IMPROVED SNAP HOOK. 
The snap hook shown herewith is designed more 

particularly for 

use on vessels, and 

especially in tow- 
ing rafts of logs, 

for which, ordina- 
rily, a very heavy 

hook is employed, 

which requires to 

be tied to keep it 

from falling out 

of the ring in the 

boom chain. The 

invention has 

been patented by 

Mr. Nels Nelson, 

of Aberdeen, 

Washington. The 

latch, which is 

somewhat crooked and angular in shape, is pivoted in 

the nose portion of the hook, and is fitted to work 

within a slot that opens from the interior, and is in 

communication with a longitudinal recess opening 
through the outer extremity of the nose. In 
this recess is a spiral spring, carrying at its free 
end a swivel stud or cone, which bears against 
an innor stepped end of the latch, the opposite 
end of the spring resting upon a centering screw 
plug that closes the outer end of the aperture, 
the spring beicg thus free to adjust itself in all 
directions. 




NELSON'S SNAP HOOK. 



position. The reins are provided with small flat but- 
tons or stays to prevent their slipping through the 
clamps when wet. 

For further information relative to this invention 
address the patentee, Mr. William E. Ross, No. 155 Jay 
Street, Rochester, N. Y. 

» I « I » 

CapHiciim as a Counter-irritant. 
Dr. Henry J. Buck, writing to the Lancet, says : " I 
have used this drug for more than twenty years — I 
may almost say daily — and man}' of my patients will not 
travel without a bottle of the ' magic lotion,' as they 
call it. I find the simplest and most efficacious way 
of applying it is to soak a large handful of the crushed 
pods in half a pint of hot water for an hour, then 
strain, and bottle for use. A teaspoonful of eau-de- 
cologne added will help to keep the solution, or it can 
be well boiled after preparing. I then have it applied 
to the affected parts on a piece of linen folded three or 
four times, or on lint, and covered with gutta percha 
tissue or a dry flannel. In this way the lotion may be 
kept on for hours without vesicating, and in many 
cases the skin is hardly reddened. The stinging and 
burning sensation produced by the capsicum lotion 
is, after a few minutes, welcomed by the sufferer, .so 
magically does it often remove the rheumatic or neur- 
algic pain for which it is being applied. In acute 
torticollis a cure is often speedily obtained by covering 
the side affected with the application. In any form 
of neuralgia, rheumatism, subacute gout, pleurodynia, 
and such like, it will be found most useful, and may be 
reapplied over and over again during the day and 
night without any fear of vesication." 

♦ < « . ♦ 

AN IMPROVED ICE PLANE. 

The accompanying illustration represents a simple 
and convenient implement with which blocks of ice 
may be shaved, as desired in making mixed iced drinks, 
the shaved ice passing upward into a box which may 
be withdrawn from the implement for convenience in 
placing the shaved ice in goblets or glasses, etc. The 
form of the plane stock does not differ essentially from 
an ordinary wood plane, and upright walls integral 
with the base plate extend up on each side thereof. 
These walls preferably slope inwardly on their inner 



WHEELER'S WAGON BRAKE. 

of the small views is shown a toothed disk, which may 
be substituted for the friction disk when the roads are 
frozen and icy. 



SWIFT'S DOUBLE ACTION AND HAMMERLESS 
REVOLVERS. 

The two revolvers illustrated herewith contain new 
features, and are made of the best materials and finely 
finished. In Pig. 1 the most important improvement 
consists of the barrel catch resting firmly on the ham- 
mer when the pistol is discharged. As the barrel can 
be thrown open only by pressing down on the catch, it 
is utterly impossible for it to be opened when ob- 




Fig. l.-SWIFT DOUBLE ACTION AUTOMATIC REVOLVER. 




Fig. 2.-SWIFT SAFETY HAMMERLESS AUTOMATIC 
REVOLVER. 



AN IMPROVED REIN HOLDER. 
A device designed to prevent runaways when 
horses attached to vehicles are left unattended, 
and especially adapted for application to all 
kinds of delivery and express wagons, as well 
as buggies, etc., is represented in the accompa- 
nying illustration. A transverse shaft is jour- 
naled on the rear of the front axle, as shown in 
the sectional view, a gear wheel on the outer 
end of this shaft meshing with a gear wheel on 
the hub, such gear having a cover to keep out 
dust and dirt. On the inner end of this shaft is 
a stationary half clutch, keyed to the shaft, and 
a movable half clutch, these clutches being nor- 
mally held apart by a spiral spring, and upon 
the movable half clutch is a drum, a strap connected 
to which passes through a hole in the bottom of the 
wagon body up through a tube on the inside of the 
dashboard, as shown in one of the views, to attach- 
ment with one of a pair of clamps which are spring- 
supported in the upper portion of the tube. The 
spring support is designed to impart a gentle pressure 
to the clamps, whereby they are held frictionally in 
any desired position. At the side of the tube on the 
inside of the dashboard is mounted a vertical rod hav- 
ing a handle at its upper end, while connected to its 
lower end is a cord passing over pulleys beneath the 
wagon body to engagement with a cam so sup|)orted 
as to be adapted to bear against a side flange of the 
movable half clutch. The connection of the cord with 
the rod is made through a short spiral 
spring, to give a yielding contact in 
case the teeth of the clutch should 
meet at their points and not lock to- 
gether, the starting of the horse then 
effecting the locking of the clutch. To 
hitch the horse the reins are engaged 
between the clamps, which stand nor- 
mally at the upper end of the tube on 
the inside of the dashboard, and the 
rod at the side is elevated, the latter 
motion, by means of the cam mechan- 
ism, engaging the two half clutches. 
The turning of the front wheel, from 
the starting of the horse, will now 
rotate the transverse shaft, drawing 
the clamps down the tube, whereby 
the bit will be drawn tightly into the 
horse's mouth. To release the device, 
a slight blow is given to the handle at 
the top of the vertical rod, which per- 
mits the cam to turn, when the half 
clutches are automatically forced apart 
by the spiral spring to their normal 




FAUGHENDER'S ICE PLANE. 

sides, above a certain height, thereby constituting a 
retaining shoe for the convenient introduction and re- 
tention of a box with an inner open end, with inclined 
walls, adapted to fit neatly against the adjacent face 
of the throat plate of the plane. The box is preferably 
made of tinned or galvanized metal, to prevent rusting, 
and has a handle attached to its end wall to facilitate 
its insertion or removal from its position in the stock. 

For further information relative to this invention 
address Messrs. Faughender & Crusoe, Piedmont, Ala. 



Krupp'.s largest gun of cast steel weighs 135 tons, 
and the barrel is 40 ft. long. Its caliber is 1^3^ in. The 
gun has been sent from the works at Essen to Cron- 
stadt. 




BOSS' REIN HOLDER. 
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A NEAT AND EFFECTIVE CLOTHES BEATER. 

The illustration represents a light and simple device 

for switching or beating clothes, carpets, etc., which 

has been patented by Mr. Matthew Fitzpatriok, of 

Omaha, Neb. The beating portion of the implement 

is composed of 
two spring metal 
wires, bent and 
intertwined to 
form loops, as 
shown in Pig. 1. 
Near the handle 
portion the wires 
are twisted or 
braided to form a 
single body suffi- 
ciently long for 
insertion into the 
handle, shown in 
section, Fig. 3, 
and having a 
longitudinal aper- 
ture of a diameter 
greater than the 
twisted portion of 
the wires. The 
rear portion of 
the handle aper- 
ture is made flar- 
ing, whereby a plug may be inserted and driven to 
place between the separated inner ends of the wires to 
firmly fasten the beater portion to the handle. To 
assist in holding the wires in place and impart to them 
additional elasticity, a flat spring is held at one end 
by a screw or rivet to the handle and is attached to 
all the wires at its other end, near the point where the 
loop portion of the beater commences. 




FITZPATRICK'S CLOTHES BEATER. 



AN IMPROVED TENSION DEVICE FOR BELTS. 
A device for attachment to any driving pulley, to 
dispense with the necessity of loose pulleys, and the 



for contact with the belt of the drive pulley, a lever 
being secured to the hanger of this pulley, with a 
pinion and rack attachment. To stop the revolution 
of the countershaft, the lever is thrown in the direc- 
tion of the drive pulley, as shown in the illustration, 
throwing the hanger downward to such an extent as 
to elongate the belt. This movement of the lever also 
pushes forward a rod pivoted on the lever having rack 
teeth, which causes the disks at either side of the drive 
wheel to make a partial revolution, causing the two 
fenders to form a shield covering two-thirds of the 
drive pulley, whereby the belt is held out of engage- 
ment therewith. 




ANDERSON'S TENSION DEVICE FOR BELTS. 



use of a shifter in contact with the belt, is shown in 
the accompanying illustration, and has been patented 
by Mr. Anders G. Anderson, of Nestocton, Oregon. 
Fig. 3 shows a section through the drive wheel, and 
Fig. 1 represents the application on its periphery of a 
fender corresponding to about one-third of its circum- 
ferfence, this fender tying together disks loosely 
mounted upon the drive shaft at each side of the drive 
wheel. There is also a movable semicircular fender 
capable of sliding in the disks and upon the fixed 
fender, in connection with a friction pulley adapted 



RIFE'S AUTOMATIC HYDRAULIC ENGINE. 
This engine (or ram) is very simple in its construc- 
tion, and is designed to be kept in order at little or no 
expense. It is self-operating and constant in its action 
and has performed good work for elevating a continu- 
ous supply of water for irrigation, small towns, railroad 
tanks, factories, country residences, stock yards, etc. 
The engraving represents the size known as No. 30, 
weighing 350 pounds, and fitted for 3 inch drive pipe 
and tJi inch discharge pipe. One inch discharge pipe 
can be used where circumstances favor it. 

On account of the raised base an automatic air feeder 
is drilled in the elevated base ; this does away with 
taking off the air chamber to exhaust the air, which 
has to be done, when the old style is used, as often as 
once a month. 

When working at full capacity, under an average 
fall of four to seven feet, the ram uses from 30 to 35 
gallons per minute, but it is easily regulated to suit 
the flow from spring or stream to fifteen gallons per 
minute if necessary. Many of this kind are at work 
under various conditions, the fall on the ram varying 
from 15 inches to 15 feet, and forcing water from 15 to 
250 feet high, and in some places to a distance exceed- 
ing one mile. For every foot fall this ram will elevate 
water twenty feet. 
In Fig. 3 is shown the construction of the hydraulic 
engine, the air chamber being removed. 
The lower section or base is clearly 
shown, as well as the double-acting at- 
tachments, and how connected for pro- 
perly delivering the spring water into 
the ram so that it may be forced, in a 
pure condition, by the power of the 
creek or river water, to any desired 
place. The spring water is conducted 
through the spring supply pipe, M, 
and check valve, O (which prevents its 
return), and is delivered into the base, 
B, directly under the delivery valve, 
which being removed shows the open 
end of the pipe from which the spring 
water flows, filling the entire elevated 
portion of the base with spring water, 
down to the place where the creek or 
river water discharges through the 
escape valve; so that when this valve 
closes, the entire force of the moving 
column of creek or river water through 
the drain pipe is exerted upon the 
spring water, driving a portion through 
the delivery valve into the air cham- 
ber, ,J, and is discharged through the pipe, P, to any 
required place. When the creek or river water has 
expended its force and recoils, a new supply of spring 
water promptly follows, replacing the portion just 
driven into the air chamber ready to be forced by the 
repeated action of the creek or river water. 

The spring supply pipe, M, is provided with an over- 
flow pipe, N, through which the spring water may mo- 
mentarily escape when the check valve is closed, prevent- 
ing any check or stoppage in the flow from the spring, 
being always ready to enter the ram and promptly fol- 
low the creek or river water the moment it recedes. 

Additional particulars and an illustrated catalogue 
will be furnished free of charge by addressing Rife's 




Hydraulic Engine Manufacturing Co., Roanoke, Va. , 
who are the sole owners and manufacturers. 



AN IMPROVED POTATO DIGGER. 
The illustration shows a plan view of a machine for 
digging potatoes and other vegetables, in which rotary 
forks are employed having radial tines adapted to oc- 




AYRES- POTATO DIGGER, 

cupy oblique positions in upward directions away from 
each other, while capable of being adjusted vertically. 
It is a patented invention of Mr. Charles H. Ayres, of 
Hightstown, N. J. The central portion of the frame 
is a saddle-like structure, secured by a clip to the 
draught beam, and united at its lower end on each 
side with a cranked arm, the inner end of each of 
which forms a pivot or axle for the rotary forks to turn 
upon, while their outer upturned ends have pivoted to 
them levers by which the main frame is raised or low- 
ered to adjust the forks. The forward ends of these 
levers carry the axles upon which the running wheels 
turn. The small figure shows a partial sectional 
elevation of one side of the machine, illustrating 
its raising and lowering lever. The forks are thus 
adjustable also in backward directions toward each 
other, to gradually dig into the row from opposite 
sides and approach or come together in the rear, thus 
causing them to act as diggers and lifters and cleaners 
of the potatoes, and making the whole machine com- 
plete as a plow, without the aid of cultivator teeth in 
advance to break up the ground ahead of the forks. 



AN IMPROVED WABBLE SAW. 
The illustration represents a simple and efficient 
device by means of which the angle of the saw may 

2 





ROGERS' WABBLE SAW. 



be quickly changed and fixed. It is a patented in- 
vention of Mr. Lewis B. Rogers, of Mount Vernon, 
N. Y. Fig. 1 shows one side of a saw adapted for such 




Fig, l.-RIFE'S AUTOMATIC HYDRAULIC ENGINE. 



Fig. 2, RIFE'S HYDRAULIC ENGlITb DISCONNECTED TO SHOW CONSTRUCTIOU. 
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use, and Fig. 2 is a vertical cross section of the saw 
mounted upon a mandrel between two collars. The 
mandrel has a screw thread which extends nearly to 
the saw, with an outside washer or collar, and a nut 
to hold the latter in position. Fixed in the saw plate 
on each side, or integral therewith, are projecting 
linobs adapted to bear against the collar and the 
washer near their outer edges, these knobs being [op- 
posite to each other, and acting as pivots upon which 
the saw may be tilted. At right angles with the knobs, 
and at about the same distance from the center of the 
saw, are bolts of equal length projecting through the 
saw plate. One of these bolts may be simply a pin, 
fitting loosely in a hole in the saw plate, and its ends 
bearing against the collar and washer, but the other 
bolt has a screw thread fitting a thread in the saw 
plate, and has a flat-sided head to which a wrench may 
be applied. When the saw is placed in position on the 
mandrel, the outside washer is forced Urmly against 
the ends of the bolts and knobs, by means of the 
outer nut, and the angle of the saw is then readily 
changed by turning the screw threaded bolt which 
engages the screw-threaded aperture in the saw- 
plate. 



Naplitlia Locomotives. 

The Bellefontaine Street Railway Line, of St. Louis, 
have concluded to give what is known as the Connelly 
gas motor a fair trial. This is a motor first put into use 
in Elizabeth, N. J. One motor was run over six months 
experimentally, developed abundant power for the 
heaviest loads and a speed of 13 miles per hour, buc 
there were many mechanical defects which had to be 
overcome. Two new motors were constructed, every 
im provement being tested by actual service on the road, 
and it is claimed that the experimental stage is now 
passed, and there is no longer any doubt as to the new 
motor's success. Preparations are being made to man- 
ufacture the motors in Chicago and Elizabeth, and I 
possibly in St. Louis. 

Upon first thought it would seem to be an easy thing 
to attach a gas engine to a street ear, but, in fact, it 
has been a very difficult problem, owing to the lack of 
a suitable appliance for transmitting power from the 
engine to the car axle differentially. A gas engine 
geared direct to the car axle as the locomotive is con- 
nected to its driving wtieels would require an engine of 
such bulk and power that it would be entirely im- 
practicable. A gas engine of 25 h. p. has been applied 
to this purpose, geared direct, and proved an entire 
failure. It completely failed to start a street car 
on a grade or a curve. The usual mechanism fur- 
nishes direct transmission of power, but this prac- 
tice conveys the least power just at the time when the 
greatest power is required. The most power is needed 
when a car is starting or on grades. It was evident 
that a variable transmission, permitting the engine to 
develop its maximum power when starting or driving a 
car at minimum speed, was the one essential thing 
needed for a gas motor. The Connelly motor is said to 
encompass this desirable point. An ingenious piece of 
mechanical workmanship is used to cover the require- 
ment. It is called a friction device, that exerts a power- 
ful leverage, enabling an 8 h. p. engine to easily start a 
loaded car on grades, which could not be started by a 
30 h. p. engine connected to the axle in the common 
manner. The compound gas engine has high and low 
pressure cylinders. The fuel tank is a double cylinder, 
the inner one containing the naphtha and an absorb- 
ent material. This is surrounded by a jacket of water, 
which is connected by pipes to the water jacket about 
the engine cylinder. The circulation of water from the 
cylinder to the carbureter is continuous, and it per- 
forms a double service, cooling the cylinder of the en- 
gine and warming the najihtha, producing evapora- 
tion. Air is drawn through the absorbent material, 
thoroughly carbureted, and supplied to the engine, 
compressed, and then ignited by an electric spark. 
The low pressure cylinder next receives the charge and 
becomes a motive cylinder during the first half of the 
outward stroke, when, the pressure being gone, it acts 
as a pump, drawing afresh charge of gas into the high 
pressure cylinder. The method of transmitting power 
from the engine to the axle is quite practicable. The 
main shaft is set parallel with a disk 30 in. in diameter 
placed on the face of the fly wheel. On the shaft is a 
loose friction pulley 12 in. in diameter, that engages 
with the face of the disk. Thisloose pulley is prevented 
from revolving on the shaft by a tongue and srrnove, 
but it is moved up or down on the shaft at the will oi 
the driver, by means of two screw rods which pass 
through the pulley and revolve with the shaft. 

When it is required to slow up or stop, the friction 
pulley, still in contact with the disk, is run down to 
near its center, and at this point can be slightly lifted 
from the disk. To reverse, the friction pulley is run 
below the center of the disk, while the engine is left to 
run all the time in the same direction. The engine, it 
is said, requires no attention after being started, and 
regulates its own speed, whether the car be running or 
standing still. The car is started with a gentle motion 
and with an enormous leverage. 

The cost of operating the gas motor is $1 40 per day. 



14 hours, 90 miles each, while the cost of operating 
street cars with horses averages from |5 to $6.50 per 
day for each two horse car, the average mileage be- 
ing 60. 

The motors are now being constructed, with latest 
improvements, in Elizabeth, N. J. — i., H. and Power. 

* < » I * 

IMITATION OF MAJOLICA. 
Cements and sealing wax are useful for giving to pa- 
per and wooden articles a iiard glaze, resembling that 
of majolica ware. The cylindrical vase shown in the 
annexed engraving consists of a paper mailing tube 3 
inches in diameter and 6 inches long, furnished with a 
pasteboard bottom, which is glued in. The inside and 
bottom of the vase is provided with two or three coats 
of asphaltum or shellac varnish to render it water- 
proof. The outside is covered with jeweler's cement of 
different colors, or with sealing wax, or both. The bar 
of cement or wax is melted at the end, and applied to 
the paper cylinder in the same manner as it is applied 
in sealing packages. No particular care is required in 
applying the wax. It is, however, necessary that the 
edges of adjoining patches of wax be brought into con- 
tact with each other to insure the complete covering of 
the paper. In the example shown in the engraving, 
olive green jeweler's cement forms the covering of the 
lower part of the vase. This is blended into cement 

colored with Vene- 
tian red or Indian 
red, and the cement 
at the top is flecked 
with yellow. 

The mass of ce- 
ment is laid on in 
spiral lines, 3,nd 
when the covering is 
complete, the vase is 
held over a smoke- 
less flame, such as 
that of a Bunsen 
burner or alcohol 
lamp, or it may be 
held over a coal fire 
until the e e m e n t 
fuses. The vase 
should be turned in 
such a way as to 
cause the variously 
colored cements to 
run into each other. 
The vase is held by 
means of a paper 
tube or a stick insert- 
ed in its open end. 
Ornamentation may be applied by cutting leaves, 
stems, petals, etc., from pieces of thick paper, dipping 
them in melted cement of appropriate color, allowing 
them to cool, afterward arranging them upon the vase ; 
finally softening the cement of the vase and the orna- 
ment by holding a flame or a hot iron over them until 
the cement softens, and the ornaments are attached. 
Care is required at this point to avoid the complete 
fusing of the cement, as this would spoil the job. Care 
is also required to avoid igniting the cement or wax, as 
it is nearly impossible to extinguish it. 




IMITATION OF MAJOLICA. 



How to Prevent Scarlet Fever. 

At a recent meeting of the American Pediatric So- 
ciety in New York, Dr. J. Lewis Smith, the president 
of the society, read a paper on a part of the general dis- 
cussion on " How to Prevent Diphtheria and Scarlet 
Fever." The micro-organism of scarlet fever had not 
been positively ascertained, but its effects were known 
from clinical observation. The contagiousness prob- 
ably did not cease until after desquamation had passed, 
and it had been said the discharges from the otitis due 
to it were contagious. Quarantine in a small room at- 
tached to one of the wards at the Foundling Asylum 
in this city had been sufficient for scarlet fever, but 
not for measles. The contagious element was more 
fixed and less diffusible in the former. It remained in 
clothes a long time. Most prophylactic measures con- 
sisted in isolation of the patient, disinfection of the 
person and air which surrounded him, and of objects 
and persons in close relation with him. He called par- 
ticular attention to the danger in books handled by 
the sick with scarlet fever, for in them the contagious 
element remained a long time. At his first visit he 
wrote a prescription for carbolic acid and oil of eucalyp- 
tus, of each one ounce ; spirit of turpentine, six to 
eight ounces ; mix, add two tablespoonfuls to a quart 
of water, put in a broad basin and maintain a state of 
constant simmering over an oil stove. He also ordered 
an inunction of the entire surface of the patient every 
three hours with carbolic acid and oil of eucalyptus, 
each one drachm ; sweet oil, seven ounces. A solution 
of corrosive sublimate might with advantage be ap- 
plied on a probe and cotton to the tonsils and pharynx, 
and ten drops of a solution of two grains to the pint 
syringed into the nostril every two hours in the young 
infant. Then there should be constant ventilation 
during the active period of the fever, no article should 
be sent from the room unless properly disinfected, new 



families not allowed to move into the apartments 
before proper disinfection, the physician should disin- 
fect his hair and entire person, .and not wear the same 
outer clothing when going to see midwife cases. 

< I • i» 

The Plate Glass Industry In the United States. 
The growth of the plate glass industry in this country 
has been such that one is forced to regard its manu- 
facture as one of the most prosperous industries in the 
United States. It is a question, however, one which 
time alone can answer, whether it will continue to be 
such a prosperous industry, rise being given to the ques- 
tion by reason of the large increase of capacity pro- 
jected. There are already eight great works in opera- 
tion, viz.: Crystal City, Duquesne, Oreighton, Taren- 
tum. Ford City, New Albany, Kokomo, and Butler, 
capable of making from 9,000,000 to 10,000,000 square 
feet of glass per annum, according to recent estimates, 
or almost as much as the present requirements of the 
country call for. What, then, is to become of the 
heavy additional production promised is not known, 
without lower prices for the article can greatly aug- 
ment consumption. But work on new plants and ad- 
ditions to old ones is going on just the same, neverthe- 
less. At Charleroi, the newest industrial city of Penn- 
sylvania, a huge plate glass establishment is being 
erected, and will be equipped with glass machinery, at 
a contract cost of $308,000. The Diamond Plate Glass 
Company, of Kokomo, Ind., through a branch $2,000,- 
000 incorporation, is putting up a works at Elwood, 
Ind., to make 30,000 feet of finished glass a day and to 
give employment to about 2,500 men. The Pittsburg 
Plate Glass Company propose doubling their present 
plant at Ford City, at any outlay of $1,750,000, so as to 
surpass all competitors in the matter of output, at 
home or abroad. Other companies still are enlarging, 
and entirely new enterprises of the kind are being either 
actually organized or talked of in various parts of the 
country. — Wheeling Manufacturer. 

* « t > » 

The First Locomotive manufactured In South 
Australia. 

The town of Gawler was all alive on Friday, April It, 
when the first locomotive made by the enterprising 
firm of James Martin & Co., limited, was formally 
handed over to the railway commissioners. A special 
train left the city at 9:30, conveying a large number of 
the commercial world, including the premier, members 
of Parliament, and his Excellency Earl Kintore. On 
arrival visitors found the town gayly decorated. 
Several arches of bunting and evergreens, with a great 
number of flags and other decorations, gave a most 
pleasing appearance. 

After several hours spent in looking over the works, 
which were in full swing, a banquet on a very liberal 
scale was provided. The speeches on this occasion 
were all well received, especially those of his Excel- 
lency, the premier's and the venerable James Martin's. 
Afterward, when the engine was formally handed over, 
a model of the regulator handle in silver and an illum- 
inated address were presented to Mr. James Martin, 
and his reply evidenced how well he appreciated the 
thoughtfulness of his many old and new servants in 
making the presentation. 

Before returning to the city the governor drove the 
engine and a number of carriages containing the 
Sunday school children and many residents several 
times up and down Murray Street, and this will be to 
many one of the events of their lives. Indeed, to be 
driven by a real live earl is the happy lot of few. 

Although Messrs. James Martin & Co., limited, of 
Gawler, have been long and favorably known in con- 
nection with their extensive mining and agriculture 
manufactures; the recent substantial additions to their 
buildings and plant and the increase in the number of 
their employes is due to their having accepted the con- 
tract to supply locomotive engines to the South Aus- 
tralian government. The contract was signed on May 
1, 1888, and provides for the supply of fifty-two loco- 
motives, to be delivered by installments covering a 
period of seven years from the date of contract. — Pic- 
torial A ustralian. 



Look Out Tor Your Ashes. 

It would appear that the cause of the accident on 
board the City of Paris was the breaking of the pro- 
peller shaft, which caused a sudden increase in the 
velocity of the engines, leading to a general smash-up. 
The breaking of the shaft was due to its having ground 
away the lignum vitse, and ultimately the steel in the 
Strut supporting it. It then was out of a straight 
line, and in consequence of this broke by the strains 
brought about by its own revolution. The cause of 
the accident is, therefore, to be traced to the grinding 
away of the lignum vitse of the bearing. One theory 
is that the liner on the propeller shaft being too tight- 
ly shrunk on, split, thus leaving a sharp edge to grind 
away the lignum vitse. Another is that the ashes which 
are discharged below water on the same side as the 
broken shaft were continuously carried to the propel- 
ler bearings as the ship was going through the water, 
and that they were the original cause of the mischief. 
— Nautical Magazine. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



July 5, 1890.] 



^txtnixiU %mmtnn. 



Oas Consumption. 

The business of supplying gas in this country is only 
in its infancy. American cities are increasing out of 
proportion to the general increase of population 
throughout the country. As evidence of this it may be 
stated that at the beginning of this century but three 
per cent of the total population were dwellers in cities. 
In 1880 this percentage had swelled to twenty-two per 
cent, and we now must have not less than thirty per 
cent of the whole population residents of cities and 
towns. 

To those intimately associated with or who have 
followed the advances made in the manufacture of gas, 
the increasing value of gas works property in this 
country is settled beyond all question. It is now posi- 
tively known that the introduction of electricity has 
really cut no important figure so far as to curtail the 
gas output, and it is well known that since the intro- 
duction of electricity for street illumination, the loss to 
gas companies of a few street gas lamps has in all 
eases been more than offset by the marked gains from 
increased private consumption, directly traceable to the 
demand for more light in order to equal the strong, 
high candle powers of the electric arc lights and the 
dazzling brilliance of the incandescent lamps. 

The following shows the consumption of gas in cubic 
feet : 

1885. 1890. 

Denver 1^0,000,000 210,000,000 

Macon 15,000,000 37,000,000 

New Albany 15,000,000 25,000,000 

Des Moines 40,000,000 60,000,000 

Baltimore 900,000.000 1,200,000,000 

Boston 852,000,000 1,439,000,000 

Ciimbridse 66,000,000 120,000,000 

Fall River 54,000,000 67,.500,000 

Lynn 40,000,000 63,000,000 

Lowell 146,000,000 210,000,000 

Grand Rapids 40,000,000 100,000,000 

KansasCity 140,000.000 285.000,000 

St. Joseph 50,000,000 70,000,000 

Philadelphia 2,758,000,000 3.2.50,000,000 

St. Lonis 790,000,000 1,080,000,000 

Omaha 40,000,000 150.000,000 

Jersey City.... 160,000,000 290,000,000 

Patcrson 60,000,000 97,000,000 

Brooklyn 510,0(K).C0O 1,250.000,000 

Buffalo 95,000,000 110,000,000 

New York City 2,375,000,000 8,510,000,000 

Rochester... 200.000,000 230,000,000 

Troy 50,000,000 130,000,000 

Cincinnati 730,000,000 1,000,000,000 

Colnmbns 150,000,000 200,000,000 

Providence 350,000,000 485,000,000 

Nashville 90,000,000 100,000,000 

Richmond 154.000,000 180,000,000 

— Progressive Age. 



Should there be veins of porous rock dipping under 
a dam from its upper side, the passage of water through 
such veins may of itself prove a hidden cause of disas- 
ter. The escape may be small at first, but a softening 
and widening work going on for years cannot fail to 
weaken a heavy dam building not very far above it. 

If I am right, continues the author, in assuming from 
reasons stated above that the building of dams on 
some kinds of stratified rocks renders them unsafe, I 
trust by calling attention to the subject to encourage 
investigation and the adoption of adequate engineer- 
ing remedies. It would be some satisfaction to know 
whether the Johnstown and Walnut Grove dams were 
built on stratified rocks. If they were, affording evi- 
dence long before they collapsed, which they did not 
give when first in use, that cracks had been opened in 
them, it is reasonable to assume that they had been 
injured by the expansion of the foundation and hillside 
rocks. 
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Hidden Dangers In Dam Building. 

In the construction of water storage dams there is 
an element of insecurity to be guarded against in some 
cases, which does not seem to have been publicly no- 
ticed. John D. Emersley, in Mining and Scientific 
Press, referring to the swelling of the ground under or 
near to the dam, considers it a source of danger. 

A valley or wide ravine with a slight descent, and 
having side hills coming near to each other at its lower 
end, is economically favorable for water impounding 
purposes, provided that the collecting surfaces above 
are large enough to insure the supply required. In the 
arid regions such a valley is usually so dry that, on the 
side hills at least, the general water level can only be 
reached by deep sinking. If solid primary rock, with 
little permeability, is available in founding the dam, 
its bulk, when submerged, will not increase ; but if de- 
pendence is placed on a stratified formation contain- 
ing layers of clay, talc or shale, its expansion when ex- 
posed to pressured water must certainly be expected. 
Every old miner has had trouble with swelling or 
" creeping " ground, and builders of escarpment walls 
are aware how hard it is to keep some kinds of rock in 
place during wet weather. 

Assuming that a dam has been built on an unstable 
foundation of the kind described, what will the effect 
be when a pressure of 50, 70, or 100 feet of water comes 
upon it ? The whole "country rock" above the dam 
will, in the center of the ravine especially, both under- 
neath and out.side of the dam building, be saturated to 
a great depth. Under the abutments on the converg- 
ing side hills the pressure will be less, yet every pore 
and interstice will be filled. Should there be the slight- 
est tendency of this water-charged rock to expand, 
either laterally or vertically, it is easy to understand 
how even a dam in itself well planned and carefully 
built may in time give way, owing to such expansion. 
The sapping and weakening effects of water perco- 
lating under high pressure may go on for years with- 
out being noticed, but if the dam erection is ultimately, 
though it may be imperceptibly, lifted or compressed 
by the slow swelling of the ravine or hillside forma- 
tions, so that cracks and veinlets are formed in or be- 
neath it, increased pressure may suddenly destroy it. 
The wearing or mechanical effects resulting from a 
sweating process going on in a dam, or the rock under- 
lying it, is not the only evil which is to be feared. The 
air acting on wet surfaces promotes chemical changes 
which are followed by disintegration of the affected 
rocks, and thus slowly yet surely there may be destruc- 
tive agencies at work where least expected. 



Ytow Rubber Bulbs are Made. 

It is commonly supposed by the uninitiated that the 
" bead," or raised line, that encircles a bulb shows the 
joining of the pieces of which it is made. The fact, 
however, is that the pieces or original parts of the bulb 
are invariably joined at right angles to the bead line. 
Long bulbs, such as syringes and atomizers, are made 
of two pieces; round bulbs, as pumps and balls, are 
made of three pieces. New and unique styles that call 
for variation from the established modes are daily en- 
countered. A competent pattern maker, however, 
will find little difficulty, as a general thing, in so join- 
ing the parts as to secure tha best results, both in vul- 
canizing, where the even swelling of the article must be 
considered, and in wear and tear, where the seams 
must run so as to be protected as much as possible by 
the general contour of the bulb. 

After the pattern maker has decided by measure- 
ment and experiment upon the shape and size of the 
parts which go to form the bulb, zinc or galvanized 
iron patterns are made and given into the hands of 
the cutters. Mixed sheets of the required thickness 
being spread and afterward cut into convenient sides 
or squares, the bulb making begins. Each piece cut 
must have distinctly skived edges. Considerable care 
is necessary in this, as the strength of the seam depends 
upon the smooth fitting of the edges. The three parts 
for hollow balls may, however, be cut with a die. The 
pieces when cut are arranged in large books with leaves 
of smooth cloth. If the bulb has a neck, small pegs of 
iron are first prepared by being cemented and wound 
with strips of rubber as a nucleus for the neck. The 
two or three parts of the bulb are then brushed with 
cement the whole length of the skived edge, after 
which they are thoroughly heated. 

When thoroughly warmed and softened, the bulb 
maker, taking a prepared peg, places the neck of one 
piece on one side of the rubber core, and another neck 
piece on the opposite side, then presses them firmly to- 
gether, and rolling the whole tube-shaped piece be- 
tween thumb and forefinger, has finished the neck of 
the bulb. The next process is that of knitting the 
edges which form the seam. Holding the finished neck 
toward him in his left hand, with the thumb and fore- 
finger of the right he pinches the edges firmly together 
for nearly the whole distance round. The shape is 
now not unlike that of a "long clam." Into the side 
aperture, which is left open, is poured a little water or 
liquid ammonia. The opening is then made still 
smaller, and as a final touch the maker puts his lips 
to the orifice, and pufHng out his cheeks till they look 
like miniature balloons, blows full and hard into the 
inside of the bulb. The softened rubber under this 
sudden pressure expands, the flattened shape is lost in 
a fuller and more rounded outline, while the operator, 
with a quick nip of the teeth, closes the opening, the 
imprisoned air and water holding the sides apart in 
symmetrical corpulency. There are those who can 
never learn the knack of blowing up a bulb with the 
mouth, but are obliged to use a bulb to inject the air. 

After the makers have done with the now partly 
made bulb, it is passed to the trimmers, who, armed 
with scissors with curved blades, carefully circle the 
seams, cutting away all unevenness, till the whole ex- 
terior is smooth and ready for the mould. In front of 
the trimmers are a number of shallow pans partly filled 
with chalk. Into these the bulbs are laid. A small 
dumb waiter takes them down to the mould room and 
returns the empty pans. The bulbs on leaving the 
chalk pans are deposited in a small cylindrical box 
which, turning a few times, powders them so effectu- 
ally that the rubber cannot adhere to the inside of the 
mould. An experienced mould worker now taking 
one-half of a mould in his left hand, with his right 
gently forces the bulb into it, capping it with the 
second half. If the pattern maker has done his part 
faithfully, each will just fit its mould. If not, they will 
come out of the vulcanizer wrinkled, showing that it 
was too large ; or, if glazed and imperfect, that it was 
too small. 

A flat iron ring or clamp holds the two sections of 
the mould together when in the vulcanizer. This is 
tightened by iron wedges which are driven between the 



mould ends and the clamp. The moulds after being 
keyed are piled on cars that run upon small tracks into 
the vulcanizers, and are cured by steam heat. When 
the curing process is completed the vulcanizers are 
opened, and the cars, by a short extension of the track, 
are run under a simple shower bath which quickly 
cools them. They are then unkeyed, the moulds 
twisted open and the bulbs taken out. If the work 
be well done, the swelling of the liquid within its rubber 
prison has exerted so intense a force that every line 
and letter within the mould is reproduced upon the 
outside of the bulb, while the sulphur combining with 
the heat has sealed the copies with its magic spell. 

The iron peg in the neck is next loosened by means 
of a blunt awl, and slipped out, leaving the bulb per- 
fect in shape. In the mould room are large car-like 
boxes into which the bulbs are thrown. A box being 
full, it is trundled away to the cylinder room, where it 
undergoes a thorough scouring and polishing in huge 
slowly revolving cylinders. 

When taken out of the cylinders, the dirty yellow 
color which the bulb bore on leaving the mould has 
wholly disappeared. It now looks smooth, white, and 
finished. The neck being cut off the required length 
by a small adjustable cutter — devised expressly for the 
purpose — the bulb is ready for market, or for the 
various fittings which accompany it as adjuncts to the 
syringe, atomizer, or other bulb. Where a smooth, 
clear-cut hole is needed in any part of the bulb, except 
the neck, it is cut by a swiftly revolving punch. The 
neck hole is left by the iron peg as already described. 

A good illustration of the power of the imprisoned 
steam within the bulb may be obtained by knocking a 
clamp off a mould before it has been treated to the 
shower bath. The two hemispheres of iron will fly 
apart as if by magic, the bulb swells to treble its nor- 
mal size, and explodes with a loud report. The mould 
workers are sometimes badly burned by hot water 
which bursting bulbs scatter in all directions. 

A well made bulb, one that has a good, energetic 
spring, that has just the right smoothness of outline, 
that is not scarred by imperfections in the mould, 
and that has the whiteness of a healthy cure, is an ob- 
ject that always wins the respectful admiration of 
rubber men. Toys, balls, and hollow goods generally, 
are all made in the same manner as bulbs. — India 
Rubber World. 



Asafoetida. 

The asafoetida region is thought to include not only 
the whole of Southern and Eastern Persia, but also the 
greater part of Belochistan and Afghanistan, Turkes- 
tan, and the region, now under Russian control, east- 
ward of the Sea of Aral. It is, we believe, cultivated 
in the Punjaub also, and the bulk of it, at any rate, is 
brought into commerce via Bombay, where it is re- 
ceived either by way of the Persian Gulf or through 
British India. The proportion of the drug consumed 
in the East is enormously larger than that shipped to 
Western countries. We find from the statistical tables 
of the trade of British India which have just been 
issued, that whereas the total imports of asafoetida 
into that country during the last five years have been 
37,306 cwts., the aggregate exports have only been 
2,014 cwts., or barely 5 per cent of the whole. The first 
trustworthy account of the collection of asafoetida in 
Persia was given about 300 years ago by one Engelbert 
Kaempfer, a German scientist ; but from the reports of 
recent visitors who have observed the mode of collec- 
tion of the drug, this still remains the same in all es- 
sential particulars as in Kaempfer's time. According 
to that authority, the collection begins about the 
middle of April, when the earth is removed from the 
roots, which vary in thickness from a carrot to that of 
a man's leg, and the leaves of the plant are removed. 
Toward the end of May the top of the root is sliced 
away, and the juice exudes and is scraped off. A few 
days later another incision is made, and this process is 
repeated at intervals until the beginning of July, when 
the crop is at an end. It has been asserted that the 
usual asafoetida of commerce in the agglutinated tears 
is that which exudes from the root when the whole top 
is sliced off, while the tears are the solidified juice ob- 
tained from incisions only. — Chem. and Drug. 



Kansas Railroads. 

Kansas has more miles of railroads than all the New 
England States put together. She has 1,159 more 
miles than the great Empire State of New York, whose 
population and wealth surpasses Kansas four to one. 
She has more than the great States of Pennsylvania, 
Iowa or Texas. Kansas to-day has 8,754 miles of rail- 
roads. Illinois alone surpasses her with her 9,900 miles. 
Next comes Iowa with 8.364. Following her is Penn- 
sylvania with 8,224. Then comes Texas with 8,210 
miles. Only think of it ! During the three years 
from 1886 to 1888 inclusive Kansas constructed 4,535 
miles of railroads, which is more than any one of the 
27 of her sister States have in operation to-day, and 
there are only 13 States in the Union who have a 
greater mileage of railroads than Kansas built in these 
three years. 
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WALKING ON THE CEILING HEAD DOWN. 
A performance of considerable scientifie interest has 
been produced in this and other cities which is pre- 
sented in the illustrations accompanying this article.* 
In order to procure a perfectly smooth surface to walk 
on, a board twenty-four and one-half feet long is sus- 
pended from the ceiling, and near one end of this is a 
trapeze. The lower surface of the board is painted, 
and is smooth and polished. The performer, who is 
known as Aimee, the human fly, is equipped with 
pneu matic attachments to the soles of her shoes. Sitting 
in the trapeze with her face to the audience, she draws 
herself upward by the arms and raises her feet until 
they press against the board. They adhere by atmo- 
spheric pressure. She leaves the trapeze, and hangs 
head downward, as shown. Taking very short steps, 
not over eight inches in length, she gradually walks 
the length of the board backward. She then slowly 
turns round, taking very short steps while turning, 
and eventually returns, still walking backward. This 
closes the performance. 

To provide against accident a net is stretched under 
the board. The performer has frequently fallen, but 
so far no serious accident has happened. There is a 
certain art in managing the fall, as, if the shock were 
received directly by the spinal column, it might be very 
severe. 

The attachment to the shoe is in general terms an 
India rubber sucker with cup-shaped adhering surface. 
It is a disk 4^^ inches in diameter and % inch thick. 
To its center a stud is attached, which is perforated 
near the end. This stud enters a socket fastened to 
the sole of the shoe. The socket is also perforated 
transversely. A pin is passed through the apertures, 
securing the hold between socket and disk. The 
socket is under the instep and is attached to the shank 
of the shoe sole. 

A wire loop that extends forward under the toe of 
the shoe is pivoted on two studs which are secured on 
each end of the transverse central diameter of the 
disk. This loop is normally held away from the disk 
and pressing against the shoe sole by a spring. One 
end of the loop projects back toward and over the 
rear edge of the disk. A short piece of string is se- 
cured to the India rubber and passes through a 
hole in the extension or rearwardly projecting arm of 
the loop. The disk when pressed against a smooth sur- 
face is held fast by the pressure of the atmosphere. 
If now the loop is pressed toward the surface to which 
it adheres, the string will be drawn tight and will pull 
the edge of the India rubber away from the board. 
Air will rush in, and the adhesion will cease. As each 
new step is taken, one disk is made to adhere by pres- 
sure, and the other is detached by the action just de- 
scribed. 

The power of the disk to sustain the weight of a 
performer may be easily 
calculated. 

Each sucker is 4)4 inches 
in diameter, and contains 
therefore 16 square inches 
of surface. The full atmo- 
spheric pressure for the 
area would amount to 240 
pounds. The stud and 
socket attachment pro- 
vides a central bearing, so 
that the full advantage of 
this and of the disk is ob- 
tained, and a fairly perfect 
vacuum procured. As the 
performer only weighs 
about 125 pounds, there is 
about 115 pounds to spare 
with a perfect vacuum. 



on the slightest motion. If the hand was brought 
near, loud sparks nearly two inches long were obtained. 
The phenomenon lasted over half an hour. 



AN ELECTRIC TRAP. 
Our illustration shows a novel application of the 
idea of execution by electricity, by means of which it 
is designed to put a speedy end to rodents and all 
manner of noxious crawling and flying creatures. This 
electric trap forms the subject of an American patent 
recently issued to Mr. P. Scherer, a resident of Paris. 
France. Any suitable lure or bait is located within 
the cage, behind a grid composed of metal rods or 




The bill authorizes the president to appoint three per- 
sons to investigate patented metal cross ties to deter- 
mine upon three of the best ties to be used. " The 
cost of the steel tie shall not exceed $1.50 each, and 
they must ,be so constructed as to keep the track in 
line and prevent the rails from spreading.'' The bill 
appropriates $7.5,000 for the expenses of the commis- 
sioners. We do not know of any homogeneous steel 
cross tie offered in this country at $1.50, but if one that 
can be used is made at that price by any of Mr. Gif- 
ford's constituents, they had better advertise it. They 
will probably be able to sell it without the help of the 
government. Even with the help of the government 
they will have a hard time getting it introduced in the 
place of all wooden ties within five years, unless the 
government undertakes to pay the cost. At a very 
moderate estimate these ties would cost in place as 
much as the entire gross earnings of the railroads of 
the United States for 1888, say $951,000,000. There is 
still another difficulty in the case. Steel ties for all 
the railroads of the country would take about 25,000,000 
tons of steel. In the latest edition of Mr. Swank's 
" Directory of Iron and Steel Works," the annual capa- 
city of the Bessemer and open-hearth furnaces of the 
United States is estimated at 6,800.000 tons. So if Mr. 
Giflford's bill passes, we shall be bothered to get steel 
for other uses. But perhaps it will not pass. — Rail- 
road Gazette. 
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AN ELECTRIC TRAP. 



wires, arranged side by side to form the positive and 
negative wires of the circuit. When the rat or other 
foredoomed victim, seeking the bait, comes in contact 
with the wires of the grid, the circuit is thereby closed. 
Of course, the current must be strong enough to pro- 
duce a fatal shock, or the invention would not succeed 
as an electric trap. 

» < » > fc 

steel Kailn-ay Tips. 
The most startling piece of railroad legislation yet 
proposed the nation owes to that new State, Dakota. 
Representative Gifford, of Dakota, lately introduced 
in Congress a bill providing that all railroad companies 
shall in future substitute a homogeneous steel cross 
tie instead of wood, under a penalty of |1.50 for every 
wooden tie used five years after the passage of the act. 



Electrified ITax. 

Some curious electrical 
phenomena were lately ob- 
served (according to a 
writer in the Chemische 
Zeitung) in a stearin and 
ceresin manufactory in 
Italy. One evening four 
vatsof white ceresin(which 
is a paraffin got from ozo- 
kerit), containing about 
500 kg. each, were being 
stirred to cool. When the 
point of solidification was 
nearly reached, the electric 
light of the place accident- 
ally went out ; and, to the 
surprise and alarm of the 
rather Ignorant workmen, 
the mass of ceresin was ob- 
served to give pale sparks 

• In the performance m question, 
the performer ascends to the top of 
the audience hall and walks on the 
ceiling head down, like a fly. The 
effect is very startling, and the ease 
with which it ia apparently done is 
marvelous. 




Fibrous Roots. 

At the recent meeting of the American Association 
of Nurserymen, New York, Mr. Thomas Meehan said 
that it had been fifty years since he wrote his first ar- 
ticle for a horticultural paper, and it seemed to him, 
although horticulture had made rapid advances in all 
of those years, that it had not progressed as far on the 
scientific side as it ought to have done. As a practical 
example of some scientific truths, upon which good 
practice is based, he instanced the fact that fibrous 
roots live only a year. They do their work and then 
die. Where there are a hundred small roots now about 
a young tree, there will be in a few years only a few 
large ones radiating from it, like railroads on a map. 
These big roots alone have the strength to send out 
fibers, and the root is of no value to the tree until new 
white fibers are growing. Therefore, it may be that a 
mass of fibrous roots in a tree for transplanting is in- 
jurious. They are weak, they have no vital power to 
put out rootlets, and they may keep the soil from con- 
tact with the big roots, which, therefore, do not find 
the proper med'um in which to throw out feeding 
roots. 

Another fact which observation teaches is that roots 
die in exact proportion to the amount of tops that are 
cut off. If a tree is pollarded, nine-tenths of the roots 
may die and then invite a fungus which spreads to the 

living roots. It is said that 
the branches which sprout 
from these pollards grow 
strongly because the roots 
are stronger below them, 
but in fact they grow from 
the food stored up in the 
trunk, just as shoots three 
or four feet long often grow 
out of logs which lie by 
the wayside. Generally, 
pollarded trees die after 
this operation has been fre- 
quently performed. Look, 
for example, at an Osage 
orange hedge. If one of 
the trees at the end is al- 
lowed to grow it will make 
a trunk as big as a man's 
body in twenty years, 
while the hedge plants of 
the same age, their vital 
power being weakened by 
constant cutting, are no 
larger than a man's wrist. 
Of course all pruning is 
not to be condemned, al- 
though it does weaken the 
vital power of the plant. 
We prune for other pur- 
poses than to make long- 
lived trees. 



In the Post Office ap- 
propriation bill lately pass- 
ed bj- the Senate is a pro- 
vision by which mails are 
to be sorted on board 
steamers, so that deliver- 
ies will be hastened on 
arrival of vessels. The ar- 
rangement is to be in con- 
junction with the govern- 
ments, the United States 
paying its portion of the 
costs. 
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THE WEAVEK. 

The first time that the nest of the weaver of Bengal 
(Loxia Bengalensis) is seen, it is difficult to believe 
that it is the work of a bird. One would call it a piece 
of basket work skillfully manufactured by savages, 
and the use of which one would have to guess at. It 
is a sort of tube at least three feet long, tapering up- 
ward, closed at the top and open at the bottom, and 
alternately inflated and contracted. This sort of bag 
or purse, with several compartments, is woven from a 
dry grass crossed and recrossed in all directions so as 
to form a thick fabric wif-h close meshes. The inflated 
parts, two or three (sometimes four or five) in number, 
are chambers that are occupied by the bird. The nar- 
row parts are passages that put the chambers in com- 
munication. The nest is suspended from the branches 
of the highest trees (palms, Indian figs, etc.), especially 
from those that overhang a river or a torrent. It thus 
swings in the air like a vine, and its situation, along 
with the fact that its aperture is at the bottom, ren- 
ders it inaccessible to snakes and birds of prey. 

It is said that the separate chambers are so many 
nests successively constructed by 
the bird, one at the end of the 
other, each year ; this may be so, 
yet it appears to us surprising that 
the points of junction are so com- 
pletely invisible, and that there is 
absolutely no difference in the tex- 
ture nor in the color of the mate- 
rials. 

The habit of weaving is absolute- 
ly innate in these birds. As soon 
as the nests are finished for the fe- 
males who are about to sit, the 
males weave a nest for themselves. 
This has not the form of the nests 
destined to receive the eggs, but is 
an inverted cup, open at the bot- 
tom and provided with a pouch 
alongside of the orifice. Here the 
male remains and sings while his 
mate is sitting upon the eggs. 

Another peculiarity of these nests 
is that glowworms are found fast- 
ened to the interior of them by 
means of clay. It is claimed in the 
Indies that these glowworms are 
placed there in order to serve as 
torches to light up the nest. Ac- 
cording to the Hindoos, they are 
nuptial torches designed to guide 
the male through darkness to the 
dwelling of the female. It is pro- 
bable that Oriental imagination has 
here given itself play, and that the 
worms serve rather as food than as 
a light for the birds. As for the 
presence of these insects in the nest 
of the weaver, there seems to us no 
doubt about it. As regards this, 
the following is the testimony of 
an Englishman worthy of credence 
who resided in India for a long 
time ■. " Wishing to ascertain for 
myself," says he, "what ground 
there was for this popular belief, I 
proceeded as follows : Knowing 
that the weavers absented them- 
selves along about four o'clock in 
the afternoon, I located a person 
in such a way as to prevent them 
from returning to the nest, while I 
approached it. Upon opening it, I 
found within it a glowworm affixed 
to the side with a sort of clay. 
After sewing together the two parts 
of the nest, I replaced it. On the following day I 
again examined it, and found another and smaller glow- 
worm in it fixed with clay alongside of the spot where 
the other one was found. I made the same examina- 
tion of the three other nests, and in two of them I 
obtained the same result. In the third one, the new 
ball of clay was there, but I found no glowworm." 

Let us add that, on the subject of the destination of 
these insects, the observer just cited inclines rather to 
the popular opinion. " It seems to me difficult to be- 
lieve that the insect is put there to serve as food. Why 
should the trouble be taken to fix it thus to the side of 
the nest? The bird, moreover, is one which never 
leaves its nest after sunset, which loves the light, and 
which no one has ever seen taking food after nightfall.'' 
The faculty of weaving nests is doubtless hereditary 
among these birds, but some naturalists think that 
imitation must also play a great role. It is certain, in 
fact, that great differences are to be found between 
the nests of the same species. This peculiarity would 
seem to indicate differences of talent among the va- 
rious architects. It is supposed, too, that the rudest 
nests are the work of young or inexperienced birds. 

^ « « > »i 

To color white pasteboard the color of leather, soak 
in solution of copperas and then in ammonia. 



Profesaior Rucker's New "Diviniiii; Rod." 

We have heard a good deal concerning the divining 
rod being used for finding underground supplies of 
water. The trick is a very ancient one, and lost noth- 
ing of its cleverness by being handed down for genera- 
tions from father to son. The divining rod could find 
out where copper, tin, lead, zinc, or other metals lay 
buried below the surface of the earth, as well as dis- 
cover water. The only thing that led to skepticism 
was that it professed to find too much. But, after all, 
the divining rod, made of a twig of hazel with a forked 
end, was perhaps the rude predecessor of the scientific 
instrument which Professor Rucker has just made 
known to the Royal Society ; just as the rough PaUeo- 
lithic flint instrument was the antecedent of the mod- 
ern surgeon's lancet and the cavalry sword. Briefly, 
Professor Rucker's magnetometer is an adaptation of 
the well-known magnetic compass. It indicates the 
occurrence of subterranean strata lying beneath those 
which appear on the surface, if they are magnetic or 
contain much iron, as basaltic and many other igneous 
rocks do. Consequently, although this simple instru- 




THE WEAVER AND ITS NEST. 

ment cannot tell us if coal occurs deep down beneath, 
it can pronounce where it does not. In the important 
paper on "Coal in Southeastern England," read by 
Mr. William Whitaker before the Society of Arts on 
April 33, Mr. Whitaker had occasion to refer to Profes 
sor Rucker's recent discovery, and after the paper was 
read. Professor Rucker joined in the discussion. Pro- 
fessor Rucker and Professor Thorpe (of Leeds) have for 
some time past been noting the behavior of the mag- 
netic needle in various parts of Great Britain, and they 
found that it frequently misbehaves ; in other words, 
it is deflected in certain places from what would be 
regarded as its proper direction. The explanation is 
that the deflection is due to great masses of iron-bear- 
ing rocks, such as basalt, even when they are buried 
up beneath chalk and tertiary strata. Thus the new 
instrument has been the means of demonstrating 
hitherto unsuspected relations between the magnetic 
properties and geological characters of various dis- 
tricts. Professors Rucker and Thorpe have in this 
way proved that there was magnetic attraction along 
certain definite lines which run across England. One 
is from the Lynn Wash to the line of the Midland Rail- 
way between Hawes and Settle (in Yorkshire), a dis- 
tance of one hundred and fifty miles. They further 
stated, with confidence, that a line from somewhere 



near the south of the Thames, running through the 
South Wales coal fields, was a line to which the mag- 
net was attracted, especially near Reading. Professor 
Rucker is of opinion that the needle is affected by the 
direct magnetic properties of the underlying rocks, 
and this can only happen where iron is present in con- 
siderable quantities. How delicately the magnetic 
needle stands in relation to the iron-bearing under- 
ground rocks beneath any su.-face is proved by the 
fact that considerable effects might be produced upon 
it by rocks lying six or seven thousand feet below. 
Where such iron-bearing rocks are indicated to come 
up nearest the surface, coal can hardly be expected to 
be found ; and, further, in those localities where the 
underlying rocks come nearest the surface, the down- 
ward pull on the magnetic needle was found to be very 
great. — 8ci. Gossip. 

.»<••«• 

^Vliere Wealtli lias been Created. 
The place above all others where the wealth, busi- 
ness interests, and ability of the nation have been and 
are being created is among the rocky hillg and pleas- 
ant valleys of New England. From 
there have gone the money and the 
brains that have built up and made 
successful the great coal and iron 
mdustries of the Middle States, the 
agricultural and mineral resources 
of the West, and the numerous in- 
dustries that are at ])resent being 
developed and populating the 
South. It is here that began the 
great textile and manufacturing in- 
terests, and the iron product that 
has spread all over the country from 
the North to the South, and the 
East to the West. It is here that 
have been reared and educated the 
men who have made the nation, a 
nation that is unsurpassed in in- 
tellect, education, industry, and 
wealth, and it is here that are to be 
found to-day the great factories, 
workshops, and hives of industry 
that are the parent stock of the 
great family scattered broadcast 
over the land. Think of this. 
Think what it is, what an honor 
and a blessing to point to this little 
section of a great country teeming 
with life and industry, wealth and 
happiness, and be able to say, there 
IS my home, there is my heart, and 
there will I place my dependence. 
Is such a statement of facts, backed 
by every truth, and ooen to all for 
confirmation, not sufficient to con- 
\ince the capitalist, the laborer, 
the home seeker, that here in New 
England is everything and all that 
can be desired? Look where you 
will, to the gold fields of California, 
they have failed to meet the expec- 
tations and have discouraged the 
hearts of those who flocked to them 
as bees in a swarm ; to the farms 
and ranches of Dakota, Nebraska, 
and the far West, they, too, have 
proved a delusion and a snare ; to 
the coal and iron mines of Pennsyl- 
vania,, the miners are starving and 
dependent ; to the sunny South, 
the latest El Dorado of expectant 
wealth and future greatness, where 
one succeeds a hundred lose their 
all, and in sad reflection upon their 
blighted hopes and wasted energies 
they turn again and stretch out their arms in a longing 
and protesting appeal to the good old New England 
States, from which they went, and to which they 
would, like the prodigal, return, to live upon the fat 
of the land and enjoy the privileges and opportunities 
of their early days. — The Manufacturers" Gazette. 



A RAFTING pin appears to be a very simple thing and 
of trifling importance, but it is not so inconsequential 
after all, when the number used annually is taken into 
consideration, and the amount of hardwood timber 
consumed in their production is understood. The Tit- 
tabawassee and other boom companies in Michigan use 
millions of these little and simple devices, one pin 
being required to every log "tied out" by them ; and 
the firms producing them use up whole "train loads " 
of logs in their manufacture. They are simply a wedge- 
shaped piece of wood with sufficient of the center of 
the wedge removed to admit the insertion of a small 
sized rope, so that when they are driven into the center 
of each log they cover the rope and hold it flrm. When 
the logs thus fastened in strings reach their destina- 
tion, a slight blow breaks the pin, loosens the rope, and 
permits the logs to be handled separately. It will thus 
be perceived that millions of these little devices are 
made and destroyed annually. — Timberman. 
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BECENTLY PATENTED INVENTIONS. 
Enelneering, 

Rotary Enghne. — Lincoln H a u s- 

mann. New York City. This engine has a slotted an- 
nular steam chest, an annular disk to which tne piston 
head is attached, fitting in the slot, with a cut-ofE valve, 
in combination with levers, connecting rods, and a cam 
formed on the disk adapted to operate the valve me- 
chanism, with various other novel features. 



Railway Appliances. 

Ship Railway Oar.— William Smith, 

Aberdeen, Scotland. This is a car whereon the ship is 
designed to be practically water-borne in such a way as 
to admit of the necessary flexibility of the car to enable 
it to accommodate itself to changes of gradient without 
causing undue strain on the vessel, with lateral flexi- 
bility of wheel base to admit of the car following curves 
of the line. 



mechanical* 

Auger. — Francis I. Hocfle, Wilming- 
ton, Ohio. The spiral oody of this auger Ifl concavo- 
convex: wedge shape in cross section throaghout its 
length, and formed exteriorly to a straight line through 
the longitudinal axis of the shank, the point of the 
wedge being outermost and forming the continuous 
knife edge, whereby the tool will pass through the ar- 
ticle to be bored with the least possible friction, and a 
center will not be needed. 

Screw Cutting Device. — Henry 

Westbrook and Robert Burns, Woodstock, Ontario, 
Canada. This invention provides a new and improved 
screw-cutting head, which can be made in two seg- 
mental parts and hinged together to permit of opening 
the head for removing the bolt after the desired length 
of thread is cut, the device being adapted to cut a short, 
clean and solid thread and requiring very little driving 
power. 

Metal Rolling Machine. — Lyman 

White, Waterbury, Conn. This la a machine for roll- 
ing cylindrical forms of metal, providing a novel and 
practical manner of housing two pairs of rolls within 
one frame or head for rolling cylindrical forms either 
hollow or solid, to reduce their thickness through the 
entire length or at any point, or to figure, neck, flange, 
form joints, point or cut the same. 

Gin Saw Gummer.— Joseph E. Booker, 

and John O. Phillips, Raleigh, N. C. This is an im- 
provement adapted for use in filing gin and linter saws, 
and designed to leave the teeth of the saw of full 
length and with keen points, similar to the teeth first 
formed upon' the saw, the machine being capable of ad- 
justment to saws of different diameters and having a 
steady and positive feed. 

Braiding Machine.— Henry Lauferty, 

New York City. Combined with therace plate, carriers 
and braid guide, is a tubular or grooved needle sup- 
ported from the center of a terminal circle of the race 
plate, extending at its tip into proximity to the guide, 
and adapted for the passage of an edge or purling 
thread, to form purled or raised edges in flat braided 
fabrics at the time of braiding the body of the fabric. 



Agricultural. 

Grain Separator. — James H. 

Calkins, Owosso. Mich. This is an improvement in 
separators having a vibratory sieve, supported by elastic 
arms or bars and operated by suitable connections with 
a crankshaft, the improvement consisting in the means 
for connection and adjusting the pivoted bars or frame 
and in adjustable stops for coacting with fixed bumper 
plates on the sieve frame. 



nilBcenaneons. 

Tank.— Richard A. L. Blondel, No. 60 

Hudson Street, Boston, Muss. This invention covers 
an improvement in discharging devices especially in- 
tended for water closet tanks, whereby the discharge or 
flushing valve, when opened and released, will close 
slowly or be retarded in ; its closing movement, with 
various other novel features and combinations of parts. 

Horse Detacher. — Georpre W. Har- 
rison, Santa Anna, Texas. The whiffletree is so hinged 
at its rear end to the whiffletree support that the 
draught on the whiffletree will tend to hold it in nor- 
mal position, while the whiffletree may be turned 
forcibly backward to reverse its trace hooks and re- 
lease the traces, whereby, in case of a runaway, the 
horse or team may be quickly released from the whiffle- 
tree. 

Milk Cooler. — Frederick S t i 1 e e, 

Burnet, Texas. This cooler consists of a main vessel 
with its upper end open and its walls drawn or inclined, 
a water vessel being held on such main vessel, with a 
space between, while an enveloping sheet is arranged 
to be wet by the water and extended past the space 
between the vessels, keeping out dust, insects, etc. 

Paper Box.— John H. Riedell, Brook- 
lyn, N. Y. This is a knock-down box made of two 
separate parts adapted to be folded and fitted together 
to form a complete box, the parts of the box to be 
folded and shipped in a flat state. 

Folding Target. — Charles O. Mc 

Bride, Muscatine, Iowa. The target provided by this 
invention is preferably made of a soft, light wood, 
strengthened by battens, and is designed for parlor use, 
with darts or javelins, the target being adjustable for 
height and having legs which may be compactly folded 
when it is not in service. 

Corrugated Structure. — John 

Mitchell, Auckland, New Zealand. This invention pro- 
vides a pecaltai construction and arrangement of corru- 
gated sheets upon corrugated battens to provide a solid 
support for the sheets to give them firmness and 
strength and lessen the liability of their spreading, 
being depr^eed, dluted, ok ababeu witb the wind. 



Brush Making Machine. — Charles 

D. Hughes, Brooklyn, N. Y. This is a machine designed 
to make a complete brush from a single block of wood, 
the bristles being cut out of the solid block, on which 
is also formed the handle, the invention consisting of 
a reciprocating tool holder and a block holder held 
beneath it and mounted to turn in conjunction with the 
stroke of the reciprocating tooj holder. 

Sash Fastener. — Abraham 0. Gandee, 

Racine, Ohio. This is a device by means of which the 
upper or lower sash can be raised or lowered to any 
desired position, and locked therein, or the upper sash 
alone can be conveniently raised or lowered, the device 
being simple and durable in construction and very ef- 
fective. 

Combined Belt and Sash. — Adolph 

Hellenberg, New York City. This belt has a buckle to 
secure it around the waist, and a fastening device at 
each side, in combination with a sash of less length 
than the belt, and having at its ends complemental 
fastening devices to engage the fastening devices of the 
belt, the device to be worn in warm weather when the 
vest and susp enders are discarded, the sash then con- 
cealing the waistband of the pantaloons. 

Roofing Fabric. — William H. H. 

Childs, Brooklyn, N. Y. This fabric consists of an 
upper and lower layer of paper or other material be- 
tween which is interposed a layer of bituminous or 
other similar material, such material being unwoven, 
and held in place by cords, ribbons, or other filament- 
ous material, of a thickness uniformly equal to the 
central layer 

Bed Covering.— William T. Doremns, 

Flatbush, N. Y. This Invention provides a bed cover 
having tubular parallel weighting pockets, in combina- 
tion with substantially continuous flexible masses or 
fillings of weighting material applied to the pockets, 
thereby better protecting the occupant and making the 
covers less liable to displacement. 

Sausage Stuffer. —William B. 

Allyn, Baldwin, Wis. This Is a tying attachment 
designed to be readily and quickly applied to any 
sausage stuffing machine, whereby the outer end of the 
skin may be held in position to retain the filling without 
being tied, and when the skin has been completely 
filled, both ends of the sausage may be tied with one 
knot. 

Combination Lock. — Isaac Living- 
ston, Adolph Blumi August Wollenweber, Leopold 
Westheimer, and Harry Cohn, of New York City. This 
is a keyless lock especially adapted for use with travel- 
ing bags, etc., and has a latch or keeper with a com- 
bination capable of being variously set, with idle knobs 
corresponding in contour with the operative knobs 
to puzzle those not acquainted with the lock. 

Stork Service Railway. — Edward 

A. Rorke, Brooklyn, N. Y. According to this inven- 
tion a horizontally swinging track Is employed in con- 
nection with the dispatch track and return track, 
whereby a carrier may be received from the dispatch 
track and transferred or switched to the return track 
without lifting the carrier off one track and placing 
it on the other. 

Hoisting Apparatus. — George H. 

Warren, West Superior, Mich, This is a device 
designed to be expeditiously dropped from the shore or 
dock over a vessel's hatchway, and not be affected by 
the rise and fall of the tide, being especially adapted for 
use in removing merchandise and other articles from 
the hold of a vessel and delivering the same upon the 
dock or into a vehicle. 

Baling Press. — James .A. Reeder, 

Corinth, Miss. This is a portable press for baling hay 
or similar material by pressure from the front end of 
the press lo the rear, where the compacted bale is tied 
and discharged, the invention providing mechanical 
devices whereby the follower is forced rearwardly 
through the hay-receiving chamber into the baling 
chamber, the bale being discharged through a down- 
wardly swinging rear door. 

Elevator. — Charles J. Dudley, 

Mobile, Ala. Combined with a screw shaft having a 
right hand thread at one end and a left hand thread at 
the opposite end are pulleys or drums whose supports are 
engaged by the screw on opposite sides of the screw 
shaft, with a driving gear arranged midway between the 
opposite pnlley supports, the arrangement facilitating a 
compact disposition of the parts. 

Operating Excavator Buckets.— 

Frederick B. Barrows, Duluth, Minn. This invention 
consists of a carriage provided with a tail carriage, a 
bucket being held on a rope supported therefrom, and a 
bucket boom with an adjustable fulcrum, making a 
hoisting bucket specially designed to conveniently and 
automatically transfer coal, grain, and other articles 
from one place to another. 

Egg Tester.— Frederick and Charles 
Buehrig, Minier, III. This is a box with a cover having 
a series of openings to receive the eggs sidewise, a 
movable egg turner having openings corresponding 
with the cover openings, and a slight opening leading 
into the box, through which all of the eggs may be 
viewed at once as they are simultaneously turned, a 
tally device automatically registering the number of 
eggs tested. 

Binding Clip for Papers, etc.— Har- 
lan H. Ballard, Pittsfield, Mass. This is a spring binding 
clip having no attached handles for opening it, but with 
apertures adapted to receive independent handles or 
levers, of a nippers-like construction, and by the use of 
which papers or documents thus held can be placed on 
a book shelf like an ordinary book with no objection- 
able protrusion from their backs. 

Embroidered Flounced Fabric— 

Louis Loeb, Jr., Rorschach, Switzerland. This is a 
new article of manufacture, wherein one or more 
flounces are formed with an embroidered free edge and 
may be produced without requiring the main piece of 
material to be longer or wider than the finished 

I flounced fabric, while the flounces will be safe against 
^^»^^ipf">* or loping oS by ^t^oc oc w&&kuii^ 



NEW BOOKS AND PTTBLIGATIONS. 

Aluminum. Its history, occurrence, pro- 
perties, metallurgy, and applications, 
including its alloys. By Joseph W. 
Richards. Second edition. Henry 
Carey Baird & Co. Philadelphia. Pp. 
xxxi, 511 (494). Price |5. 
While this figures as the second edition of a well 
known work on aluminum already published and is due 
to the same author, it ic really, to a greatextent. a new 
book. It is greatly enlarged, and with a very full index 
forms an admirable repertory of what is known to the 
present day about the metal. Numerous illustrations 
are used where necessary, and an excellent index closes 
the work. Whether much or little can be predicted of 
the future uses of aluminum, this work may, at least, 
be said to give all that Is known of its nature, prepara- 
tion, and manipulation to the present day. The suc- 
cess attained by the previous much smaller edition of 
this work, an edition now exhausted, moved the anxiety 
of the public to know more about the " metal of the 
fnture." Mr. Richards in bringing up to date his origi- 
nal work, and his publishers in putting it into its pres- 
ent attractive shape, have undoubtedly ministered to a 
popular demaud. We commend it to all interested in its 
subject in its mnny bearings, whether as regards pro- 
duction in the metallurgical works or general uses in 
the mechanical arts. 

Cawker's American Flour Mill and 
Grain Elevator Directory. Mil- 
waukee, Wis. : Riverside Printing 
Company. 

This is a compilation by the well known editor of the 
United States Miller and Milling Engineer, and is a 
book likely to prove extremely valuable for all who 
wish to reach and communicate directly with those en- 
gaged in the American flour and grain trade. 

Poor Richard's Almanac. G. P. Put- 
nam's Sons. New York. Price $1. 

In addition to the quaint sayings of Poor Richard, 
consisting of the prefaces, proverbs, and poems of Ben- 
jamin Franklin, as originally printed in Poor Richard's 
Almanacs, from 1733 to 1758, it contains a facsimile 
of the front page of one of the quaint old almanacs 
and a portrait of Benjamin Franklin " printer, Phila- 
delphia, near the market." 

Received. 

Bella's Blue Book. The story of an ugly woman. 
By Marie Calen. Translated from the German by 
Mrs. J. W. Davis. Illustrated. Worthington Co. 
publishers. 

The Mortgage Foreclosed. A story of the farm. 
By E. H. Thayer. Belford, Clarke Co. publishers. 
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JUNE NURIBER.— (No. 56.) 

TABLE OP CONTENTS. 

1. Plate in colors of an elegant residence at Mont- 

clair, N. J. Munn & Co., architects. New York. 
Perspective view, also a plate showing the north 
and rear sides, floor plans, sheet of details, etc. 

2. Elegant colored photographic plate, with floor 

plans, sheet of details, etc., of a cottage at Bly the- 
hourne, L, I, Estimated cost $3,200. 
8. Residence at Yonkers, N. Y. Perspective view 
and floor plans. D. & J. Jardine, architects, New 
York. Cost, $10,950. 

4. A residence at Orange, N. J. Perspective views, 

floor plans, etc. Cost about $12,000. 

5. Perspective view and floor plans of a residence at 

Holyoke, Mass. L. B. White, Holyoke, Mass., 
architect. Cost complete, $6,000. 

6. Sketch of two old Bristol houses. 

7. Sketch of hotel and Post Office, Dartmoath. 

8. A casino erected at Springfield, Mass. Cost com- 

plete $12,000, Floor plan and perspective. 

9. A church recently erected at Greenwich, Conn,, at 

a cost of $13,000 complete. J. C. Cady, architect, 
N*w York. Ground plan and perspective eleva- 
tion. 

10. View of the entrance to the United States Trust 

Company's bnildmg, Wall Street, New York. 

11. A dwelling at Yonkers, N. Y. Cost complete 

$5,000. Floor plans and perspective elevation. 

12. Elegant residence at Stamford, Conn. W. R. 

Briggs, architect, Stamford, Conn. Cost $15,000. 
Floor plans and perspective. 

13. View of the iron and wood gate in front of the en- 

trance to the Press Pavilion at the recent Paris 
exposition. 

14. Miscellaneous Contents: Fireprooflng wooden 

floors.—'* Peach bottom " slate.— The manufac- 
ture of granite. — The lien law.— Combustible 
architecture.— Variety in Gothic architecture.— 
New No. 9 double cylinder planer and smoother, 
illustrated. — A sliding Venetian blind, illustrat- 
ed.— The Holmes spur feed slitting machine, illus- 
trated.— Get sound titles to your real estate.— 
Heating apparatus for a wagon factory. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazinb of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectnral publication in the world. Sold by 
all newsdealere. 

MUNN & CO., Publibhebs, 

aoi Broad war, New York. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at pudlicafion q^ce 
as early as Thursday morning to appear in next isme. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Tuerk water motors at 13 Cortlandt St., New York. 
Fruit Evaporators. Trescott Mfg. Co., Fairport, N. Y. 

Presses & Dies. Ferracnte Mach. Co., Bridgeton, N. J 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 

Belting,— A good lot of second hand belting for sale 
cheap. Samuel Roberts, 369 Pearl St., New York. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicaifo, 111. 155 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Bipanders. R. Dudgeon, 24 Columbia St.. New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Safety Elevators, steam and belt power ; quick and 
amooth. The D. Frisbie Co.. 112 Liberty St.. New York. 

*' How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchkiss. 120 Liberty St.. N. Y. 

For Sale— Complete set Power Machinery for making 
Packing Cases. Great bargain. East New York Shoe 
Co.. Albany. N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St.. Philadelphia. Pa. 

Practical electrical lighting. By A. B. Holmes. 
Fourth edition. 183 pages. 89 illustrations. $1.00. K. & 
F. N. Spon, 12 Cortlandt St., New York. 

Smallest scientific book. Spons' tables and memo, 
randa for engineers. Tenth edition. 140 pages. 40 cents. 
E. & F. N. Spon, 12 Cortlandt St.. New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
sieam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid bloT/ers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co.. 138 and 140 Centre St.. New York. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills. Shears, etc., address J. 
8. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of teats, on application. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4 ; M unn St. Co., publishers. 361 Broadway, N. Y, 

Parties having inventions for sale, or wishing to have 
patented goods introduced or exhibited at the coming 
exposition, Boston, address Chas. Babson, Jr., 24 Con- 
gress St., Boston, Mass. 

We are desirous of securing some specialty to manu- 
facture in connection with -jur own machinery, having a 
well equipped machine shop and the skill and experi- 
ence to manufacture cheap, consistent with good work. 
Address T. C, care Scientific American, New York. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Addresa must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

If eferencew to former articles or answers should 
give date of paper and pa^e or number of question. 

Iiiqnlrlen not answered m reasonable time should 
he rejieated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special W^ritten Iiiformatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scleniltlc American Suivplementn referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerala sent for examination should be distinctly 
marked or labeled. 

(2301) Pasadena asks how to crystallize 
small fruits of all kinds. A, The following process 
may meet your requirements. Make a sirup from 
a pound of sugar and a half pint of water, stir 
until the sugar is dissolved, then boil quickly about 
three or four minutes. Try by dipping a little in cold 
water. If it forms a small ball when rolled between the 
thumb and finger, it has attained the desired degree, 
known as the '' ball." Throw the fruit to be conserved 
a little at a time into this sirup, let it simmer for a 
moment, lift with a skimmer, draining free from all 
sirup. Sprinkle sugar thickly over boards or tin 
paus, place the fruit over it in a single layer, sprinkle 
over thickly with granulated sugar and place in the 
oven or sun to dry. When dry, make a sirup as before, 
and just before it reaches the "ball " degree add the 
fruit, stir with a wooden spoon until it begins to grain 
and sticks to the fruit. When cold, sift off the sugar 
and put out again to dry. When dry, place in boxes in 
layers between sheets of waxed paper. Keep in a cool, 
dry place. 

(2302) J. M, A. writes : I made a larpe 

plunge battery described in Hopkins* *' Experimental 
Science," and 1 used bichromate of soda for exciting 
fluid, and the current it produced became so hot ae 
to burn the wire and insulation. I then tried bichro- 
mate of potash, with no better resulte. Please tell mt 
the cause of its getting hot and how I can remedy it. 
I made the battery according to directions, and also 
the solution. Does the size of wire have anything to 
do with it heating, if so let me know the kind to use. 
A. Your trouble lies in your wire. It is too small. Use 
No. 12 or 14. The heating of the wire and burning of 
the insulation indicates that your battery is a success. 
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INDEX OF INVENTIONS 

For ivblcb liOUers Patent of tbe 
United States ivere Oranted 

June 17, 1890, 

AND BACH BEARING THAT DATE. 

LSeenoteatend of listabout copiesof these patents.] 



AddressiDK macbinBt Gerhardt & Gould 430,184 

AdvertisiDi? eataloKue. E. Jjuckenheimer 430,430 

Air ozoDiziDK apparatus, J. C. EeoDedy 430,387 

Air ship, C. G. B. HeoniK 430,343 

Alarm. See Burglar alarm. 

Arches for eeilinns, staircases, etc., construction 

of tiled. R. Gustavino 4,S0,122 

Auaer, F. I. Hoefle 4:10.344 

Automatic regulator, J. Kilshaw 430.5&2 

Axle boxes, device for trimmiDg die forged, W. 

J. Parmelee 4:10.540 

Axle boxes, die for forglnK* W. J. Parmelee 430,5- 'i9 

Axle forKiuK apparatus, W. J. Parmelee 430.541 

Axlenut. carriage, T. A. Wheeler 430,598 

Axle, vehicle, J. G. Kenyon .. «.... 430,317 

Axle, vehicle, W. H. Rogers 430.438 

Baby jumper, D. C. Sheeley 430.324 

Bag filler and holder, D. G. Stone 430.355 

Bait, spinning, Sturrock & Macdougald 430.491 

Baling press, J. A. Reeder 430,362 

Baling press, N. P. Slate 430.490 

Ball bat, B. Kinst 430,388 

Band cutter and feeder, C. Carlson 430.600 

Barrel racli. Berry & Wheeler 430.5H2 

Basliet, folding bottle, Schlereth & Katzenbers.. . 430.255 
Bath. See Needle spray and shower bath. 

Plunger, needle, spray, and shower bath. 
Battery. See Voltaic battery. 

Bearing, adjustable, Nordberg & Conradson 430,143 

Bearing, anti-friction, T. R. Ferrall 4U0,119 

Bearing, leather, Willert & Zeiger... 4:i0.159 

Bed, sofa, R. Lehmann 4:i0,427 

Bee swarmer, H. Alley 430,101 

Bell shifter. Jaclison & Whitcomb 4:10,345 

Binding clip for paper, etc., H. H. Ballard 4-'}0,33I 

Blind, sliding window, G. Poppert 430,403 

Blind stop, M. L. Hall 430.^86 

Blocl£. See Snatch block. Toy musical box. 

Boutseat. J. J. O'Leary 430.218 

Bodkin for attaching buttons, J. R. Smith 430,405 

Boiler. See Steam boiler. Wash boiler. 

Boiler incrustation, means for preventing. W. B. 

Bull 430.461 

Boiler stay bolt, steam. C. M. Farrar 430,181 

Bolster plate, Kelley & Cox 430,291 

Books, means for binding, J. Lendy 430.318 

Boot or shoe heel, W. H. Melaney 430,586 

Boot or shoe seams, staying, H. P. Preston 430,544 

Boot or shoe sole, W. H. Melaney 430.2;(4 

Boring mill, J. J. Knowlton 4i>D,2d^ 

Boring tool holder, L. Prillwitz 430,148 

Bottle filling machine. Ue Kinder & Roemer 430,526 

Bottle, mucilage, W. F. Litch 430.481 

Bottle stopper, C. C. Haley 430,285 

Bottle stopper. H. W. Libbey.... 430,132 

Bottles, attachment for preventing the refilling 

of, C. M. Caughy 430,172 

Bottles, mechanism for the manufacture of pack- 
ing for. B. J. Stewart 430,325 

Bowl lining, removable and adjustable waterproof 

wash, F. Reimers 430.195 

Box. See Puzzle box. 

Box closure, G. W. Banlier 430.106 

Bracelet, J. R. Mathewson 430,295 

Braiding machine. H. Lauferty 430,346 

Brake. See Railway brake. 

Brick, manufacturing, D. H. Close 430,376 

Bricks, tiles, etc., machine for repressing, B. J. 

Wilson 430,554 

Bridge, suspension, G. Lindenthal 430,428 

Broiler, W. C. Perkins 430,401 

Brush and making the same. A. H. Wolcott 430.557 

Bucket rope holder, well, F. Toomey 430,409 

Buckle, C. H. Farmer 430,470 

Buckle and hame tug, trace. L. H. Brunemeyer... 430,103 

Burglar alarm. S. Brolchgans 430,378 

Burial casket, B. H. Saxton 430,440 

Burner. See Oil burner. 

Butter, making, D. McOregory 430.536 

Button. J. R. Smith 430,406 

Button. Traub & Peters 430.306 

Cable grip. J. C. Anderson 4:iO,412 

Call£ing vessels, R. B. Caswell, Jr 430.375 

Can. See Fruit can. 

Cans, adjustable binding device for.mllk, W. H. 

J oh nson 430,386 

Cap or bonnet, D. Heidelberger 430,473 

Car brake mechanism. A.J. Wright 430,455, 430.500 

Car coupling. A. B. Allen 430,460 

Car coupling, H. P. Bullock.. 430,171 

Car coupling. F. A. Canales 430,110 

Car coupling, Davis & Lewis 430,247 

Car coupling, A. B. McClave 430.216 

Car coupling, S. K. Pheister 4.30il92 

Car coupling. W.J. Walker 430.202 

Car, dumping, W. A. Sharp 430.546 

Car, electric, L. Pflngst 430,147 

Car for conveyance of ships on ship railways, W. 

Smith 430.363 

Car seat, J. Applin 430,413 

Car step, extension. W. P. Tracy.... , 430,449 

Car wheel, W. W. Snow 430,239 

Car wheels, die for upsetting cast steel, S. A. 

Freeman 430,121 

Carbonizing vegetable fibers, apparatus for, J. 

I llingworth 430.127 

Carburetor, H. 8. Maxim 430,213 

Carding machine stripping mechanism, J. Thom- 
son, Jr 430.200 

Carpet stretcher, D. O'Dell 430.399 

Carpets, rugs, mats, etc.. manufacturing. R. J. 

Grubb 430,230 

Carriage, H. Wadsworth : 430,450 

Carriage canopy support, child's, J. A. Anderson. 430.224 
Carriage curtains, buttonhole shield and latch 

for, J. M. Mast. 4i0.348 

Carriage top, folding. J. Quindry 430,435 

Carrier. See Bgg carrier. Glass carrier. 

Cart, hand, W. A. Bddy 430,205 

Cartridge. F. M.Garland 430,229 

Case. See Bgg case. 

Cash indicator and register, W. G. Tjatiraer. 

430,390. 430,391. 430,585 

Casting sad irons, mould for, J. M . Davies 430,3:17 

Centering tool. J. R. Rand 430,299 

Chair. See Opera chair. Revolving and tilting 
chair. 

Chair and sleeper, J. W. White 430,553 

Chair spring attachment, platform rocking, W. I. 

Bunker 480,601 

Chlorine, apparatus for making, B. SolTay 430,196 

Cbroma irupes, mountiog for, J. B. Colt 4S(U1S 



Churn, H.M.Cooper 430,174 

Chute, portable stock, H. W. Hammond 430,426 

Clamp. See Tailor's table clamp. 
Clip. See Binding clip. Harness clip. 
Closet. See Dry closet. 

Clothes line. J. N. Brown 430,170 

Coal, etc., means for conveying or transferring, 

C. S. Schenck 430.238 

Cocks automatically, machine for grinding, ii. B. 

Chadwick 430,142 

Cofl'ee, etc., preserving. P. Gassen 4.10,183 

Coffin fastener, L. G. Kregel 430.478, 480,479 

CoCBn ornament, O. McCarthy 430.;>96 

Coin holder, S. H. Loring 430,531 

Cooking apparatus, S. Muller 430,394 

Cooler. See Milk cooler. 

Corn product. B.G. Hudnut 430,289 

Corn product, fiaked, B. G. Hudnut 430,290 

Coupling. See Car coupling. Shaft coupling. 
Thill coupling. Yoke coupling. 

Crane, electric, A. J. Shaw 430,487 

Crib. L. A. Mackenzie 4:10,294 

Crushing mill. C. B. Bingham 4;J0.602 

Cultivator, D. M. Shaul 430;J23 

Current machines, synchronizing alternate, B. 

W. Rice, Jr 4:t0.320 

Current motor, alternating, B. Thomson 430,;i28 

Curtain fixture, T. Hauck 430.249 

Cutter. See Band cutter. Meat cutter. Mower 
or harvester cutter. Pipe cutter. Rut cut- 
ter. 

Dampening machine, W. Scott 430.256 

Decoy. S. Curlin 430,565 

Dental engines, slip joint and coupling for, D. B. 

Coulson 430,420 

Derrick, M. S. Hildreth 430,207 

Digger. Bee Potato digger. 

Door,F, R. H. Lohse 4.^482 

Drawers pattern, B. B. Lowe 430,532 

Dredge or excavator buckets, apparatus for ope- 
rating, F. B. Barrows 430,561 

Drill. See Rock drill. 

Dry closet. F. F. Street 430,154 

Dust collector. W. D. Smith 430,444 

Dwelling house, L. B. Ladd. 4;10,480 

Dye, red to brown, C. L. Muller 430,534 

Dye, yellow. C. L. Muller 430,535 

Dyes, preparing diazo, C. L. Muller 4,10.533 

Egg carrier, J. L. Reeves 430,219 

Bgg case, C. F. A. Bddy 430.227 

Egg tester. F. &C. Buehrig. 430,334 

Bgg tester, Kjesbu & Stenson 430,476 

Bgg trar.sporting crate and tray, Kjesbu & Sten- 
son 430.477 

Electric cable, underground, W. R. Patterson 4:10,297 

Electric machine regulator, dynamo, B. Thomson 4,30,327 

Electric meter, Oulton & Edmondson .. 4-10,432 

Electric meter. G. H. Wade 430,551 

Electric switch, J. A. Norton 430,252 

Elevator. See Grain elevator. 

Elevator, C. J. Dudley 430,3.19 

Elevator car, J. B. Snevely 430.364 

Elevator valve controlling mechanism, L. M. 

Hosea 430.125 

Embroidered flounced fabric, L. Loeb, Jr 430,347 

Emery wheels and grindstones, dressing tool for, 

T. Wrigley 430,2(M 

Engine. See Explosive engine. Gas engine. 
Gasoline engine. Piston engine. Rotary en- 
gine. Rotary steam engine. Steam engine. 

Engine cut-off. compound, J. W. Bisenhuth 430,311 

Engraving machine. J. C. Parmerlee 430.512 

Evaporating apparatus, multiple efi'ect.T. Gaunt. 430,183 

Exhibiting rack for cloaks, etc., J. H. Byles 430.340 

Explosive engine, double-acting, J. W. Bisen- 
huth 430.310 

Explosive engine, single-acting, J. W. Bisen- 
huth 430,312 

Explosives, manufacture of, H. S. Maxim 430.212 

Explosives, recovering solvents from, H. S. 

Maxim 430,215 

Extension screen, J. A. Baldwin 430,559 

Fabric. See Embroidered flounced fabric. 

Fence link, I. N. Elliott eta! 430,177 

Fence post. V. C. Huey 430,126 

Fences, machine for making wire and picket, W. 

A. Ingalls 430,524 

Fertilizer distributer, W. M. Dorman 430.248 

Filtering wine, apparatus for, H. B. & C. H. 

Fischer 430,120 

Firearm, H. F. Wheeler 430,243 

Firearm lock, G. W. McCIlntock 430,396. 430,397 

Fire escape, A. A. Cameron 430,225 

Fire escape, B. Rank 430,592 

Fire escape ladder, L. J. C4iase 430,173 

Fodder binder, Ilges & Earnest 430,385 

Frame house, J. H. Shull 4:10,489 

Fruit can, R. C. Munger 430,349 

Furnace. See Metal heating furnace. Muffle 
furnace. Plumber's or Jeweler's furnace. 
Steam generator furnace. 

Furniture, convertible, B. E. Sell 4:i0,442 

Furniture joint, detachable, A. W. Carl 430.111 

Game apparatus, J. S. Foster 430,228 

Gas burners, refractory compound for incan- 
descent, J. E. Blomen 430,508 

Gas engine, Barrett & Daly 430,505. 430,506 

Gas for gas engines, preparation of, W . J . 

Ritchey 430.235 

Gas meter, W. N. MUsted 430,431 

Gasoline engine, Barrett & Daly 430.504 

Gate, A. C. Baumwart 430.507 

Gate, W. Chater 430.246 

Gate. J. W. Harland 430.577 

Gate. J. Mason 430.605 

Gate, W.J. Shinn 430.230 

Gate. J. W. Stone 430,221 

Generator. See Steam generator. 

Glass carrier, plate. R. G. Guptill 430.283 

Glass, traveler for transporting, R. O. Guptill 430,284 

Gold, etc.. apparatus for the solution of, S. H. 

Emmens 430.379 

Gold saving device, C. Trafton ... 430,305 

Grain elevator, F. Wyneken 430,558 

Grain separator, J. H. Calkins 430,335 

Grinding mill, H. C. Taylor 430.222 

Guard. See Keyhole guard. Telephone guard. 

Gun, automatic, H. S. Maxim 430.210 

Gun, automatic machine, H. S. Maxim 430,211 

Gun. machine, F. M.Garland 430.206 

Gun, magazine spring air,'A. J. Bmlaw 430.572 

Harness, J. C. Simpson 430,303 

Harness clip, A. Winter 430,556 

Harness hook, McDonough & Green 430,217 

Harvester, cotton. P. J. Loonie 430,429 

Hat brims, machine for shaping, L. H. Hoyt 430,523 

Hats, ornamenting, G. Tule 430.457 

Hay rake, horse, J. L. & J. Smith 430,151 

Heater. See Hot water heater. 

Heating apparatus, steam, B. Laemerhlrt 430,529 

Heddle machine, F. Ulrlch 430.223 

: Hinge, H.J. Welteroth 430.506 

'HliiKe,Rate,a F. DwneU ».. 430,272 



Hinge, gate, L. R. Powers 430,543 

Hobbyhorse. H. C. Alexander 4;i0.459 

Hoeing machine, J. B. Hurd 430,20ii 

Hoisting apparatus, G. H. Warren 4:10,241 

Holder. See Boring tool holder. Bucket rope 
holder. Coin holder. Order holder. Paper 
holder. Scarf holder. Sponge holder. 
Hook. See Harness hook. Snap hook. 

Horse rake, wheel, L. W. O'Brian 430,483 

Hot water heater, B. M. Arnold 430,415 

House. See Dwelling house. Frame house. 

Hydrant. Bardo & Ford 430.262 

Hydrant, fire, W. T. Y. 8chenck 430,;i0i 

Ice creeper. H. L. Page 430.537 

Incrustation preventive, electric, W. B. Bull 430,462 

Indicator. See Cash indicator. Pressure indi- 
cator. Station indicator. 

Injector. F. R. Williams 430,:108 

Inkstand. E. S. Raff 430.194 

Inkstands, adjustable pen rest for, H. C. Thom- 
son 430,446 

Insecticide and making the same. Miller & 

MoMaster 430,3113 

Insulator, S. Oakman 4:10,296 

iron. See Sad iron. 

Ironing support, J. C. Brown 4:i0,509 

Ironing table, T.J. B'irth 430,574 

Jack. See Lasting jack. Lifting Jack. 

Jar wrench, H. S. Hawes 430.287 

Jaw trap. G. Holler 4:i0,2:il 

Joint. See Furniture joint. Tubing joint. 

Key fastener, T. D. Yates 4;i0.50l 

Keyhole guard. G. A. Cavalli 4,i0.563 

Key seat cutting machines, mandrel for. A. M. 

Little 430.133 

Knife. See Shoe knife. 

Knitting machine, circular. C. F.Carr 430.268 

Knitting machine, circular, Rhome & Herkner 430,800 

Knitting machine, circular. E. E. Sibley 430.593 

Knitting machine stop mechanism, Cassidy & 

Smith 430,512 

Knitting machines, falling bar for straight, B. 

Tiffany 430,201 

Lamp, arc. Alcock & Galopin.... 4,iO,2r)0 

Lamp, central draught, C. A. Evarts 430,380 

Lamp, electric arc, B. Thomson 430,;157 

Lam p for magic lanterns, J. B. Colt 430.115 

Lamp, incandescent, F. C. Rockwell. 430.437, 430,485 

Lamp, pocket, H. Knight 430.584 

Lamp, regenerative gas. F. W. Clark 430.468 

Lamp support, extension, C. Maschmeyer 430,392 

Lamps, electro-maenetlc cut-out for electric, 

Thomson & Rice. Jr 430,326 

Lamps, manufacture of incandescent, W. L. 

Voelker 430,156 

Lamps, wick raising device for Argand, F. W. 

Tobey 4:10.258 

Lantern, Rabenstein & Relneking 430.193 

Lantern, magic. J. B. Colt 4:i0.114 

Lasting jack, O. Martin 430.2a'} 

Lathe, Ij. Brown, Sr 430.245 

Leather softening machine, A. C. Andrews 4.30,165 

Lever mechanism, A. L. G. Gauttard 430,282 

Lifter. See Transom lifter. 

Lifting jack, L. J. Crecelius.... 430,421 

Liquids, vessel for receiving, F, E. Goldsmith 430,425 

Lock. See firearm lock. Nut lock. Till lock. 

Lock. H . L. I-ink 430.189 

Log rolling machine. G. Mee 430.:il9 

Loom stop motion, J. D. Westgate 4:10,452 

Magnetic separator. T. A. Edison 4.10,275. 430.280 

Match making machine, Grisel & Severio 430,ti04 

Meat cutter. R. V.Jones 430.310 

Meat rack, C. A.Gloekler 430.:t4l 

Metal heating furnace, J. W. Parmelee 430/>38 

Metals by electricity, melting or reducing, T. L. 

W illson 430,453 

Meter. See Electric meter. Gas meter. 

Milk cooler, W. W. Conder 430.33« 

Milk cooler, P. S. Ryan 430.545 

Mill. See Boring mill. Crushing mill. Grigding 
mill. 

Miner's candlestick, L. H. Sholder 430.488 

Mouldings, machine for decorating circular. J. 

Groble 430.576 

Motor. See Current motor. 

Mower or harvester cutter, Fronefleld & Price.... 430.472 

Muffle furnace, J. B. Archer 430.414 

Musicleaf turner. D.Schuyler 4,30,302 

Music stand and rack, C. S. Stevens 430,240 

Muzzle. H . Sherrill 4:10,547 

Neckscarf . S. Adler 430.3(M) 

Needle spray and shower bath, G. Taylor 430.257 

Nipple, nursing bottle. A. C. Kggers (r) 11,086, 11,087 

Nut lock, A. F. Pritschau 4:10.401 

Odometer. Slayton & Reinhold 430,443 

on burner. Injector, E. H. Thompson 430,549 

Opera chair, S. W. Peregrine 430.433 

Optometer. D. R. Pruden 430,591 

Order holder. J. K. Brown 430,1(;9 

Ordnance, apparatus for working, H. S. Maxim... 4:i0,136 

Ordnance, recoil check for, II. S. Maxim 430.214 

Organ, reed, L. K. l^uller 430,382 

Organic matter from aqueous components, ma- 
chine for separating. E. Wright 430,456 

Packing and lining fabrics, machine for making. 

R. H . Thom pson 4.30.447 

Packing, stuffing box. Ensign & Wright 4:10.313 

Padlock, permutation. C. E. Peck 430,145 

Paint, water color. Hodges & Tracy 430.250 

Paper finishing rolls, water box for, H. F. Case.... 4:10.112 

Paperholder and cutter, roll. J. E. State 430,153 

Paper pulp from tobacco, producing. H. Ende- 

mann 430.51(') 

Paper slitter. H. B. Tidmarsh 430,492 

Paper stock, apparatus for making, J. D. Tomp< 

kins 430..'i95 

Parer, potato, R. Meyer.. 430,139 

Pattern. See Drawers pattern. 

Pencil sharpener. J. B. Bartlett 430,417 

Phonogram blank, T. A. Edison 430,274, 430,570 

Phonograph. T. A. Edison 430,276, 4.30,278 

Phonographs, automatic determining device for, 

T. A. Edison 430.277 

Photographic print washer. J. F. Way 430.242 

Piano case attachment. J. J. Ellas 430,571 

Picker. See Waste picker. 

Picture or other frames, support for, S. E.Con- 
don 430,:i77 

Pipe cutter, L. Weinman 4;i0.552 

Pipe from sheet metal, machine for making cor- 
rugated, O. P. Briggs 4:i0,266 

Pipe making machine, O. P. Briggs 430,265 

Piston engine, compound vibrating, P. F. Holm- 
gren 4.30.288 

Piston, expansible, G. P. Fenner 4.30,517 

Planter, corn. W. S. Walker 430,451 

Plow, S. T. Bauman 4.30.1(ifi 

Plow, M. B. Heller 4:10.123 

Plow, H . Reid 430,140 

Plow attachment, J. M. Burrows 4:10,511 

Plow, reversible, H.R. Onderhill 430,307 

Plow. Balky, Danielsun & MerrUl 430.423 



Plumber's or jeweler's furnace. Rein & Straight.. 480,196 
Plunger, needle, spray, and shower bath, com- 
bined, J. Reid 430,263 

Pole and shaft for vehicles, adjustable, Wilson & 

Hutchings 430,203 

Pole tip, vehicle, B. Covert 430,116 

Pole, wagon. D. S.Tuthill 430,493 

Post. See Fence post. 

Potatodigger. C. H. Ayres 430.330 

Press. See Baling press. Printing press. Sec- 
tion press. 
Pressure indicator for steam engines, F. M. Clark 430.467 
Printing blocks, apparatus for producing, A. J. 

Dejey 430,273 

Printing machine feeding apparatus, Cleathero & 

Nichols 430,513 

Printing machine sheet delivery apparatus, C. B. 

Cottrell 430.378 

Printing press. M. Gaily 430,281 

Puller, See Stump puller. 

Pump, W. S. Richardson 4:10.436 

Pump, force, B. F. Kendall 4:10.251 

Punch and making the same, J. A. House 4:iO,.115 

Punch, paper, J. 1<\ Brown 430,168 

Punching and shearing machine, C. A. Bertsch . . . 430.2t)4 
Purses, tablet attachment for the frames of, L. 

B. Prahar 4;i0.351 

Puzzle, block, W. T. Altekruse 4:(0,.=j02 

Puzzle box, G. W. Altemus, Jr 430,261 

Pyrometer, K. B. Cooper 430,271 

Pyroxyline compounds, manufacturing articles 

from, J. R. France... 430,520 

Rack. See Barrel rack. Exhibiting rack. Meat 
rack. 

Rail joint fastener. L. Avers 430,503 

Railway and cuble, cable, H. W. Libbey 430,232 

Railway brake, cable, C. S. Moss 4:10,140 

Railway, cable suburban, C. K. Emery.. . ,430.178 to 430,180 
Railway conduit, cable. Bryson, Jr., & Pendle- 
ton 4.30.109 

Railway crossing, Hodskinson 430,383 

Railwtiy crossings, movable frog for, G. Schu- 
macher 4.30,441 

Railway, electric. D. B. Devore 4:10,5I5 

Railway, electric, R. M. Hunter 430.208, 430.580 

Railway, electric, M.J. Wight man 4:i0.:i29 

Railway rail support, J. M.Price 430.590 

Railway rails, planing, A. A. Strom 430.408 

Railway signal, automatic. J. K. E. Difienderfl'er.. 430,5t>7 

Railway signal, electric, E. M. Bentley 430.20:1 

Railway sleeper and tie, metal. J. Richardson. . . . 430.197 

Railway switch, street, P. B. Downing 430.118 

Railway switch, street, Koehler & Roskoph 430.168 

Railway truss. O.C.Smith 430,;104 

Rake. See Hay rake. Horse rake. 

Reamer, expanding, G. Amborn, Jr 430,106 

Reel. See Yarn reel. 

Refrigerator car drain, A. A. Wood 430,599 

Refrigerator, wagon. C. G. Schmidt 430,150 

Register. See Cash register. 

Regulator. See Automatic regulator. Electric 
machine regulator. Temperature regulator. 
Valve regulator. 

Revolving and tilting chair, J. Gilson 430,314 

Rivets, die for upsetting flanges on, C. H. Brown. 430,374 

Road roller, steam, P, Qriffln 430,576 

Roadway, P. Griffin (r) 11,088 

Rock drill. T. B. Kerr 4:10,292 

Roller. See Road roller. 

Rolling cylindrical formd of metal, machine for, 

L. White 430.369 

Rolling screw threads, die for, C, D. Rogers 4:10,237 

Roofing and sheathing tile, G. li. Babcock.. 430,363, 430.366 

Roofing, gable tile for, G. H. Babcock 430.369 

Roofing, hip tile for. G. H. Babcock 4:10.367 

Roofing tile, G. H. Babcock 430,364,430.365 

Roofing tiles, series of. G. H. Babcock 430.362 

Roofing, valley tile for, G. H. Babcock 4:i0,368 

Roofs, ridge tile for, G. H. Babcock ■ 430.370 

Rope socket. Cross & Reagan 430,176 

Rotary engine, L. Hausmann 430,342 

Rotary steam engine, J. H. Dow 430.568 

Ruling machine, B. Knapp 430,583 

Rut cutter, D. J. Arpin 430.361 

Sad iron, C. Borg 4;10,167 

Sad iron, vapor. Young & Middlekauff 430,164 

Salt grainer. N. S. Beardslee 430.3:i2 

Saw gummer, gin, Booker & Phillips 4:10.3:13 

Sawing machine, picket, J. Farmwald 430.381 

Scarf holder, H. V. Mann-Tiechler 430,191 

Screen. See Extension screen. Window screen. 

Screw cutting device, Westbrook & Burns — 430,358 

Screw, rolled wood, C. D. Rogers 430.236 

Seaming machine, sheet metal. J. A. Hensel 430,124 

Seat See Boat seat. Car beat. 

Section press, G. K. Hubbard 430,475 

Seed distributing apparatus, Martin & Corser 430,1:15 

Seed, machine for delinting cotton, Watkins & 

Cochran 430,496 

Separator. See Grain separator. Magnetic sepa- 
rator. 

Sewing machine trimmer, E. D. Ludlow 430,1.34 

Shaft coupling, universal, L. N. Westover 430,597 

Shaft gear, vehicle. C. B. Wnuck 4:iO,410 

Shaft support, vehicle, E. L. Buckingham 430.510 

Sheathing, corner tile for, G. H. Babcock — 430,.371 

Shingle Hawing machine, F. Challoner 430.364 

Shoe knife. A. B.Johnson 430J86 

Siding strip, H. D. Kendall 430,187 

Signal. See Railway signal. 

Smoothing curved surfaces, machine for, J. M. 

Nash 430,398 

Snap hook, A. M. Hyde 430,384 

Snatch block, T. R. t'errall 430.518, 4.10,519 

Spark arrester, C. Potticary 430.298 

Speculum. R. P. & C. H. McCully 430,350 

Spike making machine, I^. W. Estes 4:10.603 

Sponge holder. D. F. W. Quayle 4:10,434 

Stage scene apparatus, H. Williams 430,269 

Stake pocket, Winholtz & Weinmann 430,454 

Stand. See Music stand. Switch signal stand. 

Station indicator. S. B. Crane 430.117 

Steam boiler, J. I. Kinsey 430,527 

Steam boiler, sectional, W. H. Page 4a0,58i» 

Steam engine, oscillating, C. C. Wilson 4:i0,555 

Steam generator, T. L. Sturtevant 4:10.445 

Steam generator furnace, F. A. Fazio . 430,471 

Steam trap. J. M. Stuart 430,594 

Steel, recarbonizing. Spannagel & Springorum ... 430,199 
Stopper. See Bottle stopper. 

Stove, P. Glass 430,185 

Stove, gas, W. C. Perkins 430.402 

Straw conveyer, endless, J. S. Baker 430.372 

Stump puller, P. Cuddington 430.422 

Switch. See Electric switch. Railway switch. 

Switch, signal stand, A. A. Strom 430,407 

Syringe, reservoir, S. B. Cook 430,514 

Table. See Ironing table. 

Tailor's table clamp, C. B. Erickson 430.573 

Tedder and hay rake, combined, S. L. Denney.... 430,566 
Telegraph and gas lighting device, combined flre- 

alarm, Crockett & Allen 430,176 

Telepbooe, J. H. Irwin 43002^ 
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430.560 
4,i0.226 

430.12'.t 
4;iU 525 
I 

4:i0.o8'; 
4;i0,579 1 
4;JU,522 \ 
430.521 I 
430,152 
4.10,155 
4:i0.15~ 
4o0.411 
430,3;:;8 



4.50,:i22 
430,10;) 
430,400 

4:50.141 



430,130 
430.418 
430,494 
430,458 
430.254 
430.14ti 
430.144 
4; 10,410 

430,4(;9 
430.448 

430,528 
430,-l84 
430.578 
430,160 
430,16-3 



Telephone guard, coin controlled, Dowst & Hos- 

mer , 

Temperature regulator, L. F. Easton 

Thill couplinti. A. Jaenicke 

Till lock, G.J. Keller 

TobogBan alide and tobogtran car, roller, E. F. 

Merrill 

Tongue support, J.J. Hayes 

Tooth crown, artificial, D. Genese 

'I'op. musical, \V. Gee 

Toy, \V. V, Snyder 

Tny, B. S. Taylor 

Toy musical block, O. N. M. Watson 

Tuy pistol. P. Adams 

Toy pistol, Dennis. Jr., & Williams 

Toys, starting and propelling device for revolving 

mechanical. A. E. Seinecke 

Trace and trace chain supporter, M. E. Wroe 

Transom lifter, A. A. I'age 

Trap. See Jaw trap. Steam trap. 

Trestle, N. W. Myers 

Trimmer. See Sewing machine trimmer. 

Truck.P. Kiltz 

Truck, car. J. A. & G. M. Brill 

Truck, wagon, D. B. Tut hill 

Tubing joint, sheet metal, J. W. Abrahams 

Tug, J. P. Reyburn 

Tug, hame, P. Penner 

Turning round rods, tool for, E. J. Palmer 

Typewriting machine, \V. J. Barron 

Typewriting machines, cleaning device for, O. 
Cohn 

Valve for steam radiators, air, W. Todd 

Valve gear, engine, W. O. Knowlson 

Valve, piston, F. H. Richards 

Valve regulator, thermostatic, C. D. Harri.s 

Valve, steam engine. S. T. Williams 

Vaporizer, J . O. Woods 430.161, 

Varnish, etc., apparatus for applying, Clause & 
Rudolph 

Vehicle running near, E. Takken 

Vehicle step, G. D. Lewis 

Vehicle top support, S. Sanders 

Vehicle, two- wheeled. II. H. Lockwood 

Velocipede, W. E. Brock 

Vending ap paratus, J. J. Busenbenz 430,463 to 

Vending apparatus, R. C. Krause 

Vending apparatus, J. A. Williams 

Vending machine, J. A. Williams 

Vending machine, automatic, J. A. Williams 

Veterinary instrument, S. C. Meddick 

Voltaic battery. T. A. Edison 

Wagon, J. R. Kunzelman 

Wall pocket or paper holder, C. Mee 

Wash boiler. H. J. F. Rose 

Washer. See Photographic print washer. 

Washing machine, J. B. Sohn .. 

Waste picker, J. P. Ilillard 

Watch dials, applying lines and characters to, W. 
S. Eaton 

Weighing device, grain, A. I. Anderson 

Wheel. See Car wheel. 

Wheel balancing device, D. B. Cook 

Wheel tread, T. Williamson 

Window screen, adjustable, J . A. Baldwin 

Window stop fastener, O. B. White,.. 

Wire tightener, C. M. Kiler 

Wool washing machine, h\ G. Sargent 

Wrench. See .lar wrench. 

Yarn reel, E. Chamberlain 

Yoke attachment, neck, ''. N. Waterhouse 

Yoke coupling, neck. L. Buob, .Ir 

Yoke, truss rod, T. A. L. Moore 

DESIGNS. 

Bottle, H.J. Heinz I'.'.SU 

Hose nozzle, C. W. Pearsall 19,;iOS 

Hosiery, S. Vickers I'J.'JIU 19,1119 

Kitchen rack, J. H. Morse 19,907 

Match box, H. P. C'airchild 19.910 

OreancascT. Hill 19,915 

Pile fabrics, ornamentation of, H. Levy 19,900 

Shoe, J. E. Tibbetts 19.912 

Spool. M. A. Brockway 19.909 

Stove, heating, F. Ritchie 19,914 

Timl, combination, F. J. Herrick 19,91;! 

'I'niss webbinff, G. V. House, Jr 19,905 
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Inside I'n^f:, eiicli iimeriioii - - - 75 cents a liue. 
ItacU l'na:e< eiicli insertion * - - Si .00 u line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements ar, the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PIASTER 

_ It is Hai-<1, DeuMp, and Ad- 

— hesive. Does not check or crack. 
' j_ It is impervious to wind, water, 
F__and disease trernis. It dries in a 
lew lioiirs. It can be applied in 
;inv kind of weatiier. It is in gen- 
era! use. Ijicenses granted for the 
mixing, using, and selling. 

Address ADAMANT MFG. CO. 

Syrnciise, N. V. 




4,S0,3(;9 
430,:>50 
4,10,5;;0 
430.ia) 
430,190 
430,107 
4,S0,4tj0 
430,389 
4.30,49- 
430.498 
430,499 
430,137 
430,279 
430.131 
430,138 
iiO.m 

430,548 
4.)0,4T4 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or M etal workers without steam 
power, can successfully compete with 
the large .shups, by using our New 
I.A B(MC !SA VINU I>lacliinei-y, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca fc^lls, N. Y. 

SOME APPLICATIONS OF ELEOTEIO 

Transmiaaion.— A lecture by Frank J, Pprague, delivered 
m the Sibley Collf^e course, explainint,^ t"he various 
methods of transmitting energy by electricity and the 
Dperation and g'tveininent ot motors, and reviewing 
some of the mauy applications that have been made in 
this line. With 14 illu.strations. Contained in Sciex- 
TiFio AMEHicvN SUFi'L^AiiiNT, Nos. 7U7^ 708»and 
709. Price 10 cents each. To be liad at this office and 
from all newsdealers. 




Fine Taps, Dies, Reamers, Etc. 






l.ishiuiiiG: and Green River Screw Plates. 

Bolt Cutters, Hand and Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters, and oth- 
er Labor Saving Tools. Send for Price List. 

WILEY &. RUSSELL MFG. CO., Greenfield, Mass. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

ncle Kell <'liiiiie WliiHtle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Auents Jnr (Hark's Lxnen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. ?,»rrila!',: 




THE STEAM ENGINE; ITS PRINCI- 

pies, its development, its future and perfection.— A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh [t operates and which limit its capacity. With 2 
figures. Contained in Sc ikntifio A-mehican supple. 
MENT, No. tiSii. Price 10 cents. To be had at this 
office and trom ail newsdealers. 




Punching Presses 

DIES UND OTHER TOOlS 



SlilM & Pirler Press Coi 

■lUdUton. !!.■>• 

Branch Office and Factory. 203,205 & 207 Center St.VN. Y. 




SE6ASTIAN,MAY&G0'S 



Foot& 
Power 



Impro7ed Screw Csttisg 



LATHES 




Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial 
Cataloguesmailed on applicatitin 
165 W. ad St., Ciuciunati. O. 



^ ■ ^H Bore-H ^moOTH ROUND, OVAIi, 
W\ ■ ^r and SSUt'AltK IIOIiEg. Moi'liMing 

mM I I E^ieurcheunM. Core Boxes, etc. In- 

^^ ■ ■ valuable to Curpenteis. Cabinet and Pat- 
B % I I *'^''" W'lkt-'^f^- deceived Highest Award 
■^ I B American Institute. New York. Send 
$8.00 for set 1% to 11-8). in neat case, or 
50c. foi piimple Bit. mailed free witli lllnsirnted Ijist. 
IJRIDGEI'ORr *;i\ MIPLE.IlEXr CO.. 

7 Mniileu l^ane. New York* 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BlRD!l«ll(»RO, PA., Builders of High Class 

Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

SAFE BOILERSl'OR AMATEUR WORK 

By G. D. Hiscox.— Oescription of several types of safe 
steam generators for the use of amateurs— the pipe coil 
boiler, the pipe boilei', pipe sectional boiler. With 3 
Illustrations. Contained In Scikntific AMi-^itiCAN Scp- 
pi.K.M I'lNT, No. 70'-!. Price 10 cents. To be had at this 
oHice and from all newsdealers. 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, ■ $135 

4- " " " " " . - 210 

other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawei' 36. EI.MIRA, N. Y. 



'mpMAN AUT0MATIC STHMiHGIffiS. 

J i„.,,ror,-*.?5°° '•* "=^marinea»dstationaryJ Safe, 

> IRELIABLE AND ECONOMICAl-,REaUIBlNG NO SKILLED ENGINEER' 
I \SEND SCENTS ^=i HAWTHORN 8< Oo. 

FOR lUUSTRATED CAIALOGul:>^ 12 CORTLANDT ST NEW rOHK. 




HARRISON CONVEYOR! 

Haudfing Grain, Goal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds,&c. 

c^iSS£l.| BORDEN, SELLECK & CO 



ManS'f^rs. } Chicago, IIL 




ROCK BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15, 1858, to- 
trether with Nkw axd Vali^aule Impuove.ment.s, for which Letters Patent were granted 
May 11th and July 20Lh, 18S0, to Mr. S. L. Marsden. All Crushers supplied by us are constructed 
under thpse patnut.s. 

FAIMtEI. FOUNDKY & MACHIXE CO., Miiniifactiiiera, ANSONIA, CONN. 
COPELAND & BACON, Ageuls, NEW YORK and I'HILADELl'illA. 



TRADE MARKS. 

IJiikintr powder, Cleveland Baking Powder Com- 
pany 

Beer, ale, porter, and other malt beverages, India 
Wharf Brewing Company 

Cements, Millen & Sons 

Cheese, cream, J. R. Thomas — 

CouKh remedies and blood purifying compounds, 
F. V. D. Smith 

Deodorizers, disinfectants, liniments, and oint- 
ments, EllinKWOod & Co 

Gin bitters. W. Murray 

Gum, chewing, Adams & Sons 

Household and kitchen articles, certain, Dover 
Stumping Company .. 

Injections and lotions for venereal diseases, \V. 
M. Ryals 

Locks and latches. Hopkins & Dickinson Manufac- 
turing Company 

Mattresses, wire, F. A. Palmer 

Medicine for headache, nervousness, seasickness, 
and nausea, H. De Windt . . ... 

Needles, T. H. Harper 

Newspapers, Phelps Publishing Company 18,0;51, 

Paper and envelopes, Butler it Kelley 

Paper, bond, note, and flat, O. S. Greenleaf 

Remedy for liver and kidney complaint. Sierra 
Chemical Co 

Bice, Sheppard & Porcher 

Saws, E. C. Atkins & Company 

Sheet metal utensils, enameled. Lalance '& Gros- 
jean Manufacturing Company ... 

Stockings, socks, shirts, and drawers, Carson, 
Pirie. Scott & Co 

Sirup, soothing. Kopp & Lichtenberger 

I'onic and blood purifler. Kopp & Lichtenberger. . . 

Tunic and remedy for asthma, bronchitis, and con- 
sumption, M. G. Dadirrian 

Trousers, fasteners tor waistbands of, I. Blum 

Velvets,!'. Elson & Co 

Whisky, Rosakam, Gerstley & Co 



ELECTRO MOTOR. SIMPLE. HOAV TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constru<:to'l with a view to assisting 
amat(Mirs to make amotorwnich might be driven with 
advaniage by a current deiived frum a battery, and 
which would htive suthoiont power to operate a foot 
: lathe or any niaehinp requiring not overone man power. 
'>\ith 11 figures- Contained in sceiintific Ameimcan 
18,058 Sl'FFi.K.MKNT. No. <i4I. i'rice 10 cents. To be had at 
this otlJce and from all newsdealers. 

18.0:i;J 
18,05:J 
18.057 



18.045 

i8.o;u 

18,0J0 
18,01 G 

18,056 

18,044 

18,052 
18,043 

18,051 

18,o;;g 

1S.0S2 

18.047 
18,049 

IS ,041 
18.(112 

i8.o;io 

18,039 

18,0.^ 
I8,0.i7 

18,0.iS 

18 048 
18,0nr> 
18.035 
18,054 



A printed copy of the specitlcation and drawing ot 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 3C1 Broadway. New York. 

Catiadliin Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 140 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
Now York. Other foreigQ patents may also be obtained. 




EDISON LAMPS 



For Batteries or Dynamos. 

J6 to 36 Candle Power. 3 to 40 Volts. 

W'e will send free, Catalogue E, 

which gives prices and description of 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

EDISON LAMP CO., 

HARRI80i\, IV. J. 



S cientific gook Catalogue 



RECENTLY PC Itl ,l!^H K]>. 

• ur new catalogue ct^taining over 100 pages, includ- 
ing works on more than fifty diflerent subjects. Will be 
mailed tree to any address on application. 

MUNN dt CO., Publishers Scientific American, 

361 llroadwiir, ^i (<w Vork. 



GompieteSteamPump 

^JO Sizes FROM 17 TO 175 
-5&°"Water SupplyTanks, 



• §oleMa[kers-'- -^J^ 
^NCjiNJNATI.i^- 



immi 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Walks, Mfrs. 

100 Nassau Street, New York. 



A NEW GALVANOMETER FOR PRO- 

jectlon.— An interesting paper by Prof. J. VV. Moore, 
presenting an elaborate series of experiments on induc- 
tion, magnetism, etc., arranged for projection upon a 
screw, or to be performed with the new galvanometer 
which the author desciibes. With 14 figures. Conta^^Ined 
in SciRX'iiFic Amkkk'an' Rui'I'I,kki':nt, No. ti9(j. 
Price 10 cents. To be had at this oflQce and from all 
newsdealers. 



INSULATED^AIR COVERINGS 




Shields & Brown Co. fSfiB^ltx^- 



24a&?12 KAhOOLPI' 



SPYGLASSES.BINOCULAR AND ASTRONOMICAL 

^TELESCOPES 

0PERA.MAR1NE,AND^.AFULL LINEOF- 

PH0T0GRAPHK 

APPARATUS INCLUDING 

KODAKS &HAWKEYE. 

L.MANASSE, 

8 8 MADISON ST CHICAGO ILL. 



TO URIST G LASS ES 

BAROMETERS 8c 
. THERMOM ETERS 

SEND FOR 

ILLUSTRATED 
CATALOGUE 



3, 



ELECTRICAL BOOKS 



RECENTLY PUBLISHED. 

Electric Light Installations and Management ot 

Accumulators,— A Practical Handbook. By Sir David 
Salomons, Bart., M.A. 5th Edition, Revised and En- 
larged, with 100 i llustrations $1.50 

"To say that this book la the beat of its kind would be 

a poor compliment, as it is practically the only work oa 

accumulators that has been yiritten.^^— Electrical Review. 

Electrical Instrument-Making for Amateurs.— A 
Practical Handbook. By S. R. Bottone, Author of 
" I'he Dynamo," etc. With 60 illustrations. Second 
Edition. Cloth U.20 

Electric Bells and All About Tliem.— A Practical 
Book for Practical Men. With more than 100 illustra- 
tions. By S. R. Bottone, Author of "The Dynamo." 
" Electrical Instruments for Amateurs," etc. 1889. $1.20. 

Electricity in Our Homes and Workshops.— A Prac- 
tical Treatiaeon Auxiliary ttlectrical Apparatus. By 
Sydney h\ Walker. With many illustrations. 1889. $1.50. 

Electrical Influence Machines.— Containing a full 
account of their historical development and their mod- 
ern Forms, with instructions for making them. By 
John Gray, B.Sc. 1890 $1.75 

Practical Electrics. — A Universal Handy Book on 
Everyday Electrical Matters, including Connections, 
Alarms. Batteries, Bells, Carbons, Induction, Inten- 
sity and Resistance Coils, Dynamo Electr ic Machin ea, 
f'ire Risks. Measuring, Microphones, Motors. Pho- 
nographs, Photo phones, iStorage, and Telephones. 
1889 $0.75 

Practical Electricity. — A Laboratory and Lecture 
Course for first year students of Electrical Engineer- 
ing, based on the practical definitions of the electrical 
units. By W. E. Ayrton, F.R.S. With numerous illus- 
trations. Fourth i<idition. 1889 $2.50 

Bt^" Send for Special Electrical Book Catalogue. 

ML'NiV & CO.. Publishersof thescr. AM., 

361 Broadway, New York. 



TO BUSINESS MEN 

The value of the SrmNTTFic American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than thiit of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he nas when he 
advertises in the Scientific Ameuican. And do not 
let the advertising agent influence you to substitute 
some other paper for the scientific American, when 
selecting a list of publications in wmcn you decide it is 
for your interest to advertise. This Is frequently done, 
for the reason toat tne agent gets a larger eommission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress ftlUNM &, CO.. Publishers, 

J(il liroadway. New York. 



FORCING AND WELDING BY PETROLEJIM AIR BLAST FIRES. 

.^^.11 Oil ^elo'^TCT- ^'U.xrxxexrfii. 

REI'HESENTEI) BY 

Wm. Pickett. Son & Co., 170 Lake St.. Chicago ; and St. Louis. W. S, 

Collins, 171 B'way, New York; Chilion Jones, Gananoque, Can.; G. 

M. Smith, Los Angeles, Cal.; Alden Speare'sSons &Co., 3 Central 

Wharf, Boston; Kalamazoo Spring & Axle Co .,Iialamazoo, Mich. 

♦♦«We will replace in Stock or Mutual Companies any Insurance 
canceled on account of using this system when in- 
stalled according to our plans. 



THE AERATED FUEL COMPANY, Springfield, Mass, 





BASE BALL. — A UESORIPTION OF 

the great national game of the United States, by an 
English wi iter. Jno. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific AMKiJic.vN Sni'i'LKMicNT, No. (i!l3. Price 
10 cents. To be had at this office and from all news- 
dealers. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Plitsburgli, Pn.t 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 

Cordage, Drilling Tools, etc. 

; Illustrated catalogue, price 

Sw lists and discount sheets 

on request. 






ARTESIAN 

Wells. OU and Gas Wells, drilled 
by contract to any depth, f romSO 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fiOO f t. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co.* 
80 Beaver Street, New York. 



THE GERARD HYDRAULIC RAILWAY. 

—Description of a railway which has excited much tech- 
nical interest in Europe and America, and which threat- 
ens to revolutionize both the method and speed of 
traveling, when the expense of laying the line shall have 
heen brought within moderate limits. With 8 figures. 
Contained in Sciextipic American Supplement. 
No. 717. Price 10 cents. To be had at this office 
and from all newsdealers. 

RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 

SCREW JACKS, STCRTBVANT BLOWERS, &C 
JOHN 8. UUQUHAKT. 4« Cortlandt St., N. Y. 




Fay's Patent Spring Calipers 

WITH SPRING MJT. 

Price List: 2J^ and 3 in. solid nut, $1 
each ; 4 and 5 in. spring nut, $1.25 eacti ; 
6 in. spring nut, $1.50. 

Spring Dividers, Surface Gauges, Be- 
vel Protractors, Screw Pitch Gauges, 
Steel Rules, and full line of Fine Tools. 

B^" Send 2-cent stamp for full list. 

LS.STARRETT, ATHOL, MASS. 

Manuf'r of Fine Tools. 



THE TEACHING OP SCIENCE.— 

Report of the British Association Committee appointed 
for the purpose of inquiring into and reporting upon the 
present methods of teaching chemistry. Contained in 
SciENTrPic American Supplement, Nos. 734 and 

?'35. Pi Ice tan cents each. Tobehadatthis office and 
rom allnews dealers. 



SCREW PITCH and CENTRE GAUGE. 

Improved Surface Gauge. Try 
and Centre Squares. Standard 
Steel Rules, Steel Caliper Ru les. 
Universal Bevels. Bevel Pro- 
tractors, Depth Gauges, Hard- 
ened Steel Squares, Graduated 
Bteel Squares, Spring Calipers, 
Hardened Straight Edges, etc., 
etc. 

(^°" Illustrated Catalogue and 
Price List free. 

STANDARD TOOI^ CO.. ATHOli. MASS, 




visi¥Mmmn9Wi%m 
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lERFECTiy UNIFORM SPEED! 



P! 
No matter how Changeable the Power may be. 
Apply for information to 
T. M. FOOTE REGULATOR CO., 

33 Devoushiie Street, Boston, Mass. 
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Foimded by Mathew Careys 1786. 

HENRY CAREY~BAIRD A. CO. 

Industrial Pnblisliers, Booksellers, and Importers, 

810 Walnut 8t.. Philadelphia. Pa., 17. S. A. 

tyOur new and Revised Catalogue of Practical and 
Bcientitlc Books, Stj papes, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



A RCHITECTIHL PM 



Useful, Beautiful, and Cheap. 



To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for n church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Aechi- 

TECTS AND BUILDERS' EDITION Of thfi SCIENTIFIC 

Aml;kican. 

The information these volumes contain renders the 
work almust indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find thu work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with speclflca- 
tioa aLid approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mall, direct from the publishers or from any 
newsdealer. Price, $3.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 






o 

aWl5t.c-Elm5t: 

3^„>V£lfY0B>^ 

The circular "N" above referredto gives examples ofEiTgravinKTBlectrotypini.', and Printing. 

A i^ubstitute for Coul or Coke. 100 Gallons of Oil against !j,400 Founds of Conl. 

A SYSTEM FOR BURNING CRUDE PETROLEUM. 

The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 
We invite proposals and will give estimates for the alteration or construction of works under our 
system. THE STANDARD OIL. FUEL BURNER CO., Fort PInIn, N. Y. 



DIAMONDS and CARBON 




For Prospecting Mining 
Drills, also for all kinds of 
.Mechanical Purposes. 

The subscriber is the 
Pioneer in this business, 
and is the Oldest Estab- 
lijshed House in the States. 
He only deals in first-class 
articles. Send tor circular 
and prices to 

J. DICKIXSON. 
61 NiiMsau Street, N. Y. 



ON GAS ENGINES. — A. VALUABLE 
paper by B, Deliimare-Debouttevllle. touching upon the 
history of gas motors in general, and describing in de- 
tail the " Simplex'' engine invented by the author and 
Mr. Malandin. With 23 figures. Contained inSciKNTiFic 
Amkrican i^UPPLEMENT, Nos. 7 1 ."i and 716. Price lO 
cents each. To be had atthisoflBce and from all news- 
dealers. 



The First Prize of a GolA Mednl awarded the 
"Hammoud" at the Paris Exposition. 

THE HAMMOND 

TYPEWRITER CO. 

447, 449 East 521 Street, 

NKVV YOKK, t;. S. A. 




ELECTEIC TRACTION ON TRAMWAY 

and by Accumulators. — An ai^count of some experi- 
ments on electric tramways made under the auspices of 
the Phillippart Brothers in Paris, with a description of 
the car, accumulators, and motor adopted. With 13 
figures. Contained in Scibntific Ambrican Supi'Le- 
MKNT, No. 693. Price 10 cents. To be had at this 
oflQce and from all newsdealers. 




OTTO CAS ENCINES. 

Over *^5,00U Sold. 

Horizontal Otto — Gas Engines. 



Vertical . . Otto., 

Twin Cylinder.. Otto. 

Combined... — Otto. 



Gas Engines. 

Gas Engines. 
5 Gas Engines 
{ and Pumps. 
* Gas Engines 
( and Dynamos 



Combined Otto 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 

New Vork Aseucy, 

18 Veuey Street. 







Levels, Transits, Surveyors' 
Compasses, Pocket and Pris- [j 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Pianime- 
ters. Pantographs, Engineers' 
Shtle Rules, Leveling Rods, |j 
Poles, Chains, etc. 
Catalogue on application. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
Jree nf charge to iiny address. 

MUNN Jc t;<»., 361 llrondway. New York. 



VOLNEY VV. .MASON & CO., 

FRICTION PDLLEYS CLUTCHES M ELEVATORS 



PRUVIDENCE. II. I. 



TYPEWRITERS. 

Largest like establishment in the world. First- 
class Second-hand Instruments at halt newprices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWEITEE ) 70 Broadway, New York. 
EEADaUAETEES, ] 1« La Salle St., Chicago. 



':-.vi\aA SPECIALTY I2A./W 
JOHN GREENWOOD ScCO. 

ROCHESTER N.Y. 



HOME-MADE INC D BATOR.— PRACTI- 

cal directions for the manufacture of an effective Incu- 
bator that has been carefully tested and found toper- 
form all that may be reasonably expected ; with direc- 
tions for operiiting, With 4 figures. Contained in Sct- 

ENTIFIC AMKKU'AN' SUPPLKM MNT. NO, «i30. PriCC 10 

cents. To be had at this office and from all newsdealers. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says : " Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. 1 can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price Ust Free. 

W.F. &JOI1N BARNKS CO., 
1999 Ruby St., Rockford, 111. 



WN VI''NTOR**!— We make anything you want from a 
* Screw tn CoHiplefe Working -Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. Small private workshups fitted with 
lathes and complete outfits of tools to let by the hour, 
day, or week, to inventors for experimenting. 

A. J. WEED & CO., lOti Liberty Street, New York. 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt made of Pure AsbestoN, in a 

finely divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy testsshow 

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 

for pipes and into sheets and rolls for large surfaces. Send fur Samples. 

Asbeiatos Boiler CoveriliKS* Steam Packfnes* Ashc'stos Cloth, AsbeHtos 

Building Piiper* etc. 
THE CHALIVIEItS-Sl'ENCE CO., 59nnd6l Libevty ?it.. New Vork. 

Bkanches:— Philadelphia, Chicago, Pittsburgh, Boston. 



NOW READY. 



jjj xperinieiital ^ ciei^ce, 



ExPERJ^^^'^^ 




By Geo. M. Hopkins, 



740 Pages. 680 Illustrations. 



PRICE, by mall, postpaid, 



$4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



MUNN & CO., Publishers, 

361 Broadway, New York. 




MANHATTAN 



TiaJe Murk Munrattan. 

^•^'r^:*-S ELF-LUBRICATING 

PliimbaiJro Packing 

is the best tobehadfor Steamers. 
Locomotives, Statioiiiiry Engines, 
Pumps, with oil. hot or cold water. 
Valves. Steam Hammers, etc. It is 
made round and square. 

Send for circulars, or sample for 
trial to the (General Agents, 

GREENE, TWEED iSc CO., 
83 Chambers St., N.Y. 

ICEHOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientifio Amkhican Sdp- 
i'j.K,ME.\T, 59. Trice ^0 cents. To be had at this office 
and of all newsdealers. 



tVltltlM»lc«i ' Jili l Jfc»«l[riUJt ' /M i1!llilJ:ViMliViJ>^»rtl.'MilA7JlildJim-flffl 



rCE-PIOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house fur preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36". Con- 
tained in Scientific AMERICAN Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
Ceaiers. 





EVEN THE BSOTiraES MAKE PHOTOGRAPHS 

WE MAKE ALL KINDS OF 

PHOTOGRftPHIC OUTFITS FOR AMflTFURS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography. 

Rochester Optical Co., 

18 AQUEDUCT ST.. ROCHESTER, N. Y. 




Shepard's New $60 Screw-Cutting Foot Lathe 

Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, ('hacks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateursor Artisans. 
Address H. L.. 8HEPAU1), 
AGENT, 
134 En8C *^d Street, 

Cincinnati, Ohio. 

The Koch Patent file, for preserving newspapers, Mag- 
mzines. and pamohlets, has been recRUtly improved and 
price reduced, subscribers to the Scucntific Ameiu- 
CAN and Scientific American Supplem knt can be 
supplied forthe low price of $1.50hy mail, or $L25 at the 
office of this paper. Heavy board Pides; inscription 
»*SC1ENTIF1C AMERICAN" in eilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & C(».. Publishers Scientific American. 



CRANE'S PERFECT WATER COLOR MEDIUm. 

This Medium makes iill cohtrs flow freely, adds to their brilliancy, maiics 
tlieni less sensitive to light, fastens the first wash against disturbance in re- 
touching, makes colors adhere better to the paper, and the paper needs no pre- 
vious wetting. For Architects and Artists. By mail, 25 cents. 
Manufactured by The Fiiedekick Ckane Chemical Co., Short Hills. N. J. 



HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. i\I. Hopkins. Witli drawings toscale 
and full directions fur constructing dynamos of different 
sizes. T'he small machine is intended lor experimental 
purposes. Will heat from 4 to tJ inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, fur temporary use, re- 
place 8 or 10 Bunsen cells. Contained in Sl'PPLEments 
161 and -lOO, Price 10 cents each. The larger ma- 
chine produces eight IG-candle lights or one powerful 
aic light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run for a short time by 
two or luur men. llequires one horse power for con- 
tinued running. Bet^t engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of thesedrawingsand instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. price 10 cents. 
MUNN & CO., PL'BLisUEits. 3tjl Broadway, New York. 



1% -DIVING APPARATUS - 

_>?#« AND' FIRE DEPARTMENT S UPPLIES 
K?/*-SaA.J.MORSE & SON 140 CONGRESS ST BOSTON. 



D 



ealer in Wire, EIErTRIO BELLS, BAT- 
TERIES, etc. B. F. EVANS, Madison, Wis. 



■^^ m ^NESS & HEAD NOISES CURED b7 

■ M^m ^^ K^ Peck's INVISIBLE TUBULAR EAR 
m^ ^m ^^ m CUSHIONS, whispers heard. Com- 
fortable. Succes.'^ful where all Remedies fail. Ills, books: 
proofsfree. Address ¥. HISCOS, 853 Broadway, Hew York. 



ON MECHANICAL ENGINEERING 

in Electrical Industries.— An address by Prof. John 
Perry. D.Sc , F.K.S., discussintr the importance to elec- 
tricians of a thorough knowledge of engineering. Con- 
tained in StIENTIFIC A.MKKUAN Sri'I'I-KM KNT, NO. 

7-27. Price lOcents. I'o be had at this office and from 
all newsdealers. 




bAYK MuJH t:^ V. lie k ore you buy a 

BICYCLE or TYPEWRITER, 

Send to A. W. GUMP & CO., Dayton. Ohio. 
forprlces. New Bicvcles at reduced pricps, 
ana4(K) socond-haiKl ones. BicYCLi^s. Gins 
and TYPE- WRITERS taken in KXCHANGK 



igateyoi:rselfand be convinced of the 
great opportunities offered cauital in 
PITTSBURG, KAS. 
Natural advaiitag;es un- 
equaled. For further information add. I 
Pittsburg Town Co., Pittsburg, Kansas.' 



INVEST; 



^NOW! 



w 



HAT Uncle Sam and Aunt Columbia think, etc., of 
ACUIUPTnU andSeattleitsMetropoliH. Addre.ss 
AOninU I UllBshelman,Llewell7n&Co.,Seuttle.Wuiih. 



"TV TRADEMARK. ^ ^^^^ j^^ "^ • 

PureaAir 

Continuous.Inexpensive.Reuable. 

all impure and offensive odors 

absolutely removed, 

Needed in every home, school, 

hall, and office. 

Each Viipori/.er sold is charged lor use. No 
care excepl l<i replenish once in two months at 
expen.^e of 4 to 8 cents, according to size. Three 
sizes, |:i..'iO, !i!.i.lJO, (iS. 00. Illustrated Pamphlet tree. 

Sherman "King" Vaporizer Company, 

C'hieopce Falls, Mass., Jloston, New York, 
I'iiiliidelpliia, or Chicago. 



USEFUL BOOKS. 

Manufacturers. Agriculturists, Chemists. Kngineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post •fBce department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address. 
MUNN dt CO.. 361 llrondwny« New York. 





CELEBRATED 

PIONEER RUBBER PACKING, 



NJ RING PACKING. 

IICTlON. SPECIALLY ENDORSED FOR HIGH SPEED ENGINES 

PAftTicuLARSTo ERIE RUBBER CO ERIE P-*. U.S A. 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



ARCO A. FONSECA & CO. GenerolCom- 

m^mmfmmm^^n^^m^mmmmmmmm^^ llllHSIOn Akc nts 

Hotfotn, Republic of rolomhia. Catalogues, 
price lists and correspondence solicited. Box 23. 

//^f^KEEP COOL! 

J-^^^^=^^ Liglit- Running Ventilating 

Adapted for Vent ilatinK and Dry- 
ing of every description. 
Cataloiiue free. 
CEO. P. CLARK, 
<C^ ^ '&^ MoxL, Windsor Loclis, ('oini 

I *)(•( hl>,niit ti. Agent, 744 B'way, New Yorli. 

MACHINERr, 
E.&B. HOLMES 

_ _ buffalo, n. v. 

Also a full line of Wood Wobkinq machinery. 

DIuYuLES PAYMEm^S. 

No extra charge; all makes, new or 2d hand, 
lowest prices guaranteed; Send for Cata. 
iKouse, Hazard & Co., i« G St. Peoria, Hi. 

P^D QAI P Four Valuable Patents. 

■ \#I» O #% k^H Apply for information and 
circulars to W. II. TnoMAS, Patentee, Jenkintown, Pa. 

■ AS A AI^PPI% '^'' manufacture and intro- 
UU H |U I L II duce on royalty, one or more 
VV pA IV I CU ^^^^ household or agricuU 
■ ■ »•■» ■ ^mwm turiil implements, preferably 

made of iron or steel. Our facilities are the best. Corres- 
pondence solicited. Address Gooijell Co., Antrim, N.H 

THE BEST LIME KILN KNOWN 

or no pay. C. D. PAGE, Rochester, N. V. 

Jhe C cientific j^ merican 

"PUBLICATIONS^FOR im 

The prices of the different publications in the Unitel 
States, Canada, and Mexico are as follows . 

RATES BV MAIL. 
The Bcientitlc American (weekly one year . $3.00 
The ScientiHc American Supplement (weekly), one 

year 5.00 

The Scientiflc American, Spanish Edition (monthly) 

one year 3.(X1 

The Scientitlc American. Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientitlc American and Supplement, . , $7,00 
The Scientitlc American and Architects and Build- 
ers Kdition b.OO 

The Scientitlc American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This include? postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MVNN A: CO., »(il Bioailway, New York. 




THE BACKUS WATER MOTORJTHE BACKUS EXHAUST FAN, 



With oi- without Governor. Supplies from hydrant pressure the cheapest power known, i A WonderTul Air Mover. For Drying all kinds of goods (special Dryers built and re- 
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws, suits guaranteed). Invaluable in Bleacher ies. Dye Houses, Hat Shops, Acid and Paint Works, 
coffee mills, fans, saus.ige cutters, elevators, and all machinery requiring light power. No Woolen and Cotton Mills, for removing steam, dust, smoke, hotair. acid fumes, bad odors, and 
firing, no fuel, noashes.no repairs, noiseless and compact. No extra insurance. Always ready. ' for ventilating Hotels, Laundries, Public Buildings, etc. High Speed Engine and Fan combined. 
Supplies from M to 10 H. P. Interchangeable jets and improved in every detail. Ref eren ces in nil parts of the co untry. 
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'^J>pcrti»emcnt©. 



Inaide Fane, each inseriloD - - - T5 cents alliie. 
Hack I'affet eiich iiiMeriion - - - 9>1 0OO a line. 

The above are chartres per agate line-about eiebt 
words per line. This notice shows the width of the hne. 
snd is set in agate type. Engravings may head adver- 
tisemenLs at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



ONE STAE HACE SAW WILL DO AS UUCE ^i 
WOEI AS ri7E or AMY OTHES KIND.-N. B. ^ 



Victor Bicycles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
VICTORS ARE BEST I 

Send for catalogue. 

^ Overman Wheel Co., Makers, 

Chicopee FnlU. Mass. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; withan engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline inb 
by whicn tne copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, NO. 
43N. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




COLUMBIAS'' 

HIGHES T CRAP E ONLY. 

Cataloene Free. 

POPE MFG. CO. ,,rrn\iT;"oiu. 

77 Franklin St., BOSTON. 291 w»ba»ii Av.., ohioaqo. 

THE- ONLVMPR/\cflCAL<J^ f IjP 

IMWRITERU 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston, New York. ChlcaKO. 




ELECTRICITY, LIGHT AND HEAT. 

— A lecture by Prof. C. y. Brackett, delivered before 
the New York Electric Club— Facts about electrical con- 
ductors. Production of electric light In the cheaoest 
possible way. The relations between the three vibra- 
tory forces and the signitlcance of Herz's recent experi- 
ments. Contained in Sclicntipic American Suppi.k- 
MKNT, Nop. *»S3 and 684. I'rice 10 centa each. To be 
had at this oflBce and from all newsdealers. 

NEW KODAKS 

" Vou press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 




Send for Catalogue. 



ROCHESTER, N. Y. 



THE PHONOGRAPH.— A DETAILED 

description of the new ana irapr<ived form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scikntific American Suppli«;- 
HENT, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 



THE BRIDGEPORT WOOD 



G.M.BREINIG. agent, PfiiNO'-AiOfniE At manuf 

MEW YORK OFFICE, 2AO PEARL 



FIWISHINCCO 



,h\ Manufacturers of 



(P ^ CHICAGO .FFICE &, WAREHOUSE .= 11 EAST RANDOLPH . I»1«IN '..r«0 1 U rSLRO 

WHEELERST^ATENTTVbOD^iLLER^ 

IBreinigs J_.ithogen Silicate Paint 
lithogen primer, wood stains 
silex flint and feldspar. 



PAMPHLET GIVING DIRECTIONS FOR^FINISHNG HARD WOOD FREE TO ANY ADDRESS. 




$85 uoveW Diamond Safety $85 

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run- 
ning Parts, including Pedals. Suspension Saddle. Finest material 
money can buy. ^Mnished in enamel and nickel. 

Strictly high grade in every particular. No better machine made at any price. 

BICTCLB CATALOGUE I'RBE. 

JOHN P. LOVELL ARMS CO. 147 Washington Street. BOSTON, MASS. 



IDEAL MUSICAL BOX 



Is the Latest Inventton in Swiss ftlusical IIoxph 
It Is the ^^weetest and Most Perfect Iiistruineiii 
for the Pnrlor. Any nuiiib«r nf lunes ciin be ob- 
tained for it. The Largest 8tock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 

800 BROAI>\VAV, 
SEW TOUK. 



JACOT&SON, 



2 to 40 H. P. 




The MOTOR of 19th CENTURV. 



Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges ! No Ennineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about mie 
cent an hour to each indicated horse 
power. For circulars, etc., address 

EfoBomy, Keiuuiitiy, Charter Gas Engine Co. 

simplicity. Safety. P. O. Box 148. Sterling, III. 

WORKING MODELS ^"a^cbfn^^,*^! 

or woodimade to order by MASox & Raitch, successors 
to J. F. Werner, 47 & 4'J Centre Street. New York. 



SHAPING SHEET METAL.— DESCRIP- 

tlon of a method of shnping zinc, copper, and other duc- 
tile metals by fluid pressure. With 11 figures. Contained 
In SctENTinc AMEiticAX SirppLEMKNT,No.695. Price 
10 cents. To be had at thisofifiee and from all newsdealers. 



COPPER TUBtS. -Xtc 
. WltT BR ASS BR ftSSV<>Rt 




SlipianAitoiatlc Steal Engine 

Oil or Natural Gas Fuel. 

1. 2, i. 6, and 8 Horse Power Single, 
8, 12, and 16 Horse PowerCompound 
Over 2,600 h Actual Use. 
Automatic in both fuel and 
water supply, requlrlne no 
engineer. Send for Cata- 
logue. Mention Sci. AM. 
8liipnian Engine Co.. 
200 Summer Street, 

Boston, Mass. 



JENKINS STANDARD PACKING! 

JENKINS BIKIS., TlJohn St., N. Y.; 106 Milk St.. 
Boston.; 21 North 5th St., Phija.; 54 Dearborn St., Chicago 



INDEX PLATES. — A PAPER OP 

great value to amateur mechanics, giving full directions 
for making an inexpensive Index plate for direct use 
upon an ordinary lathe. Wth 3 figures. Contained id 
SCIENTIFIC American Supplement, No. ^Sti, 
Price 10 cents. To be had at this ofllce and from all 
newsdealers. 



CHEMICAL ICE MACHINES 

steam and Belt machines to make TOO Pounds 
Ice in Tn-eniy-toiir Hours. 

Foot West 13th $<t., New York. 



AND FINt GRAY IRON ALSO STEEL 
^ 1 CASTINGS FRO, _ ,, 



T.Uv"' LEHIGH AVE * AMERICAN 5T PHILA f -^O 



131. "VsT. cronnsrs' 
Asbestos Sectional Pipe Covering 




A Non - Conducting Covering for Steam and Hot Water Pipes, etc. 

READILY ATTACHED OR REMOVED BY ANY ONE. 

Weareprepared to take contracts for applving Steam Pipe and Boiler CoveriTigs in any part of the United States. 

SOLE MANUPACTURER8 OF 

U. W. Johns* Asbestos [UlllboHrd, !< he nth inert** Buildinar Felta, FIre-Froof Paints, litqutd 

Faints* Asbestos Roofing* etc. 

87 Maiden Lane New York. CHICAGO. Philadelphia. London. 



^^ PERFORATED METALS^MINING SCREENS 

^HmI,. r3oAL'»»ORE Sep4rators,Revolvinga»" Shaking SCREENS 

■■■C ''i'-- JIGS ScSTAMP BATTERIES'c"uK«.fMILLlNG«.MININC MACHINERY«"'.«- 

fei- RA HARRINGTON ^o KING PERFORMING© .CHICAGO. 



New VuiiK UFFict:, ;I84 Pearl Stueet. 



95 MILK ST., BOSTON, MASS. 




PATENTS! 



MKSSKS. MUNN & CO., in connection with the publi- 
cation of the Scientific American-, continue to ex- 
amine Itnprovements, and to act as Sohcitors of Patents 
tor Inventors. 

In this line of business they have had forty-one years' 
experience, and now have unequaled faculties for the 
preparation of Patent Drawiu^8, Specification s, and the 

Srosecution of Applications for Patents in the United 
tales. Canada, and foreign Countries. Messrs. .M unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, AsaiKuments, and Reports 
on Infrintreraents of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charae, «i application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, "Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 

We' also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of hccuring 
patents in all the principal countries of the world. 
mVNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCB OKF1CB8.— No. 622 and 624 F Street, Pa- 
«ta« BuUdlnR, n«ar 7th Street Washinffton, D. C. 



This Company owns the Letters Patent 
grranted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the rightsecured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and liable to suit therefor. 




PATENT DRIM. CHUCK, 

for holding either Straight, Taper, 
or Square shank tools. Send for 
catalogue to Stanbard Tool Co.. 
Cleveland. O.. Manufacturers of 
Twist Drills. Taps, Reamers, Mill- 
ing Cutters, Chucks & Special Tools. 



ALUMINUM— DESCRIPTION OP THE 

method of manufacturing this metal from cryolite ns 
practiced at the Alliance Aluminum Works at ^va1]send. 
WithSfigures. Contiiined in Scientific Amehioan 
Supplement, No. 731 . E*rlce 10 cents. To be had at 
this ofllce and from all newsdealers. 



Gales Cornish Rolls Pulverizer 



Simple, Durable, Compact, Dustless, 
and a flnished product direct 
from the machines. 
The best Ore Granulator for leach- 
ing and concentration. 

MANUFACTURE ALSO 

Gates Rock and Ore Breakers 

Address for Catalogues 
GATES IRON WORKS, 

50 C ^o. Clinton St.. Cliteaso. 

215 Franklin St., Boston, Mass. 





FILTERING WINE.— DESCRIPTION 

of Chamberlain's process of eliminating ferments from 
wines by means of an apparatus called the filtering 
bougie. With 2 ligures. Contained in Scientific 
AMERICAN SUPPLE.MKNT, No. jaS. Pricc 10 ccnts. To 
be bad at this office and from all newsdealers. 




lis ELEVATORS 

THE STANDARD OF THE WORLD 

For all kinds of PA8SENGER and FREIGHT 
Elevator Service. 

OTIS BROTHERS & CO. 

General Offices, . . NEW YOIiK. 







LEVATORS. 




DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about lU.OUO cubic feet of 
cold air per hour, when running at a speed of Mi revolu- 
tions per minute, and capable of reducinp tlie tempera- 
ture of 90° above to 50" ?jflow zero. With live ligures, 
showing plan and side elevation of the apparatus, ana 
diagrams illustrative of its performance. Contained in 
ScibjNTiFic American Sitpplemi';nt, No. ti88. Price 
10 cents. To be had a> this office and from all news- 
dealers. 





Address JOHN A. ROKBLING'S SONS. Manufactur- 
ers, Trenton. N, J., or 117 Liberty Street. New Nork. 

Wheels and Hope for conveying power long distances. 
Send for circular. 



Acme AatomsHe Safetj 
Engine.— '-BUHoiuury. •* 



After being on the Market Five Years 

The "AC ME" Still Leads! 

Sizes One, Two. Three, and Four Horse Power. Arranged ^or either NATURAL GAS 
or Kerosene Oil Are, as ordered. No extra tnsurance required on account of the oil fire. 
Send for catalOKue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, B'TO'I Race, ROCHESTER, N. Y. 



ICUTLER desk: 



BEST IN THE WORLD 

/^CUTLER & SON, 



T EI E 



Scientific ^mevican 

£8TABL.I^HLD 1»46. 
The most Popular Scientific Paper io tlie World. 



Only 83.U0 a V«nr, Incluilinir PostRge. Weekly. 
ti'ii Numbers n Venr. 



This widely circiilnteil and splendidly Illustrated 

paper Is published weekly. Every number contains six- 
teen pages of useful infoimatlon and a large number of 
original engravings of new inventions iind discoveries, 
representing Engineering Works, Steam .M achinery. 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity, Te egraphy. Photography, Archi- 
tPtiture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

T«riii8 «>r Subifci-lpcioii.— One copy of the scien- 
tific A%rERiCAN Will be sent for one uear—b'2 numbers- 
postage prepaid, to any subscriber in the United States. 
Canada or Mexico, on receipt of ilirce ilollnrN by the 
publishers; six months, $1.50; three months, $1.00. 

Clubw.— Special rates for several names, and to Post 
M asters. Write for particulars. 

The safest way to remit isby Postal Order. Draft, or 
Express Money Order. Mom^y carefully phiced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

livCTJXTlSr 6c 00-, 

361 Broadway, New York. 
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Scientific American Supplement. 

This Is a separate and distinct publication from 
Thk Scikntific AMERICAN, but is uniform therewith 
in size, every number containing sixteen laree pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SciKNTiPic American Supplbmknt Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Kcono- 
my. Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanleuis, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Sipim-kment for the United States and 
Canada, fS.OO a year, or one copy of the Scientific Am- 
erican and one copy of the Sufplemicnt, both mailed 
for one year for $7.00. Single copies lOcents. Address 
and remit by postal order, express money order, or check, 

IVIUNN dt Co., 361 Broadway, N. Y., 
PublisHers Scientific American. 



Building Edition. 

I'HE Scientific A>ierican Architects' and 
Builders' Edition Is Issued monthly. 12.50 a year. 
Single copiee, 25 cents. Forty large quarto pages, equal 
to about two bundled ordinary book pages ; forming a 
large and splendid lUacnzini; of A icliiteciiire, rich- 
ly adorned with elegant plates in colors, and with other 
hoe engravings; illustrating the most Interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dence.s. city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the 1..nr(t:eHt Chculaiion of any 
Archiieciural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, "Sew York. 



PRIIffTINC INKS. 

THB '^Scientific American " ig printed with CHAS, 
BNBU JOHNSON & CO.'S INK, Tenth and Lom- 
bard St8., Ptana..aad 47 Rose St., opp. Daane St., N. Y, 
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